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Editorial Not from Scratch ECE 

Articles Kinds of Probability: J. J. Good 

Although there are at least five kinds of probability, we can get along with 
just one kind. 

Water Transport: J. Bonner 

This classical problem in plant physiology is becoming increasingly amenable 
to mathematical analysis. 

News of Science Conference on Exchange of Persons Clarifies Role of Visiting Scholars and 
Teachers in Foreign Policy; other events 

Book Reviews he Public Impact of Science in the Mass Media and Science, the News, and the 
Public; reviewed by M. W. Thistle; other reviews 

Reports Extent of the Antarctic Continent: F. Press and G. Dewart 

Theory of Ice Ages: D. A. Livingstone; M. Ewing and W. L. Donn 

Uranyl-Ion Exchange Resin Reaction and Demineralization: W. E. Miller 

Histology of Mammoth Bone: H. C. Ezra and S. F. Cook 

Aggregate Replication, a Factor in the Growth of Cancer: J. Leighton 

Association Affairs Chauncey D. Leake, President-Elect: M. B. Shimkin 

AAAS Council Meeting, 1958: D. Wolfle 

AAAS Officers, Committees, and Representatives for 1959 

A Report of the Washington Meeting: R. L. Taylor 

Public Information Service: S. S. Negus .. 

Reports of Sections and Societies 

Departments 
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Advancement in Protein Research 

Automatic 

AMINO ACID ANALYZER 

using Moore-Stein technique 

Quantitative analysis of amino acids with the new Beckman/Spinco 
Amino Acid Analyzer saves as much as 80% of the time required by 
conventional chromatographic techniques. Analysis of a protein 
hydrolysate is completed in 24 hours—and because operation is virtually 
automatic, an operator need be available for only 3% hours. 

The instrument, based on the developments of Drs. Spackman, 
Stein and Moore of the Rockefeller Institute, uses ion-exchange 
chromatography to separate a mixture of amino acids. A color is 
formed continuously with ninhydrin reagent, and a built-in recorder 
plots color density on a chart. The concentration of each amino acid is 
then read from the chart. The method is applicable to a variety of 
ninhydrin-positive compounds, including components in physiological 
fluids, foods and tissues. 

‘ A typical chart from the Spinco Amino Acid Analyzer using the 
Moore-Stein technique is shown at left. The first run on acid and 
neutral amino acids required 18 hours; the 4-hour run on a second 
column recorded basic amino acids. More than twenty amino acids can 
be measured on the standard instrument, with an accuracy of 3 percent. 

For literature on this new instrument, please write Spinco Division, 
Beckman Instruments, Inc., Stanford Industrial Park, Palo Alto, 
California. Ask for Bulletin MS-5. 

Reference: D. H. Spackman, W. H. Stein, and S. Moore, 
‘‘Automatic Recording Apparatus for use in the Chromatography 
of Amino Acids’’, Anal. Chem., 30, 1190-1206, 1958. 

Beckman: 
Spinco Division 

Beckman Instruments, Inc. 
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Latest knowledge for 

your students in these 

New (17th) Edition—In this long-famous text 
the basic science of microbiology is illustrated 
through examples of pathogenic organisms. For 
over 50 years this work has been a reliable 
guide for advanced undergraduate students, 
graduate students, students of medicine and al- 
lied professions. Now in its New (17th) Edi- 
tion, the text has been completely and thor- 
oughly revised. You'll find the following im- 
portant changes: Material on Animal Viruses 
has been expanded from one chapter to five, 

BURROWS - 

Textbook of Microbiology 

with new information on tumor viruses—A 
completely rewritten section on Purine Syn- 
thesis—Much new material on antimicrobial 
agents, both disinfectants and chemotherapeu- 
tic agents—A thorough revision of material on 
immunology, with separate consideration of the 
serological reactions. 

By WiLtiam Burrows, Ph.D., Professor of Bacteriology, Depart- 
ment of Microbiology, University of Chicago. About 960 pages, 
6/4,” x 10”, with 301 illustrations. 

New (17th) Edition—Ready in March. 

LUDER, VERNON & ZUFFANTI — 

General Chemistry 

New (2nd) Edition—A clearly written fresh- 
man text which is geared to science and chem- 
istry majors. Experimental facts are given first, 
before the theory designed to explain them. Af- 
ter introduction of periodic charts, arrangement 
of subject matter is determined by arrangement 
of elements in the periodic table. In this New 
(2nd) Edition you'll find: significant changes 
in the chapters on acids and bases—the mate- 
rial on the Bronsted theory and on the elec- 
tronic theory by Lewis has been expanded for 

clarity—a more exact presentation of funda- 
mental ideas behind the theory of electrolytic 
solutions—many new problems at the end of 
every chapter. The book is flexible so that in- 
structors can rearrange the order of topics to 
suit their own method of presentation. 

By Wituiam F. Luper, Ph.D., Professor of Chemistry; ARTHUR 
A. VERNON, Ph.D., Chairman and Professor of Chemistry; and 
Saverio ZUFFANTI, Professor of Chemistry, Department of Chem- 
istry, Northeastern University, Boston, Mass. About 612 pages, 
64%" x 9%", with 149 illustrations. 

New (2nd) Edition—Ready in March. 

KARPOVICH — 

Physiology of Muscular Activity 

New (5th) Edition—Approaches the physiol- 
ogy of exercise from the point of view of the 
physical education student. The author gives 
practical answers to many questions about diet 
and training. The function of the body as a 
whole is stressed, with individual attention be- 
ing paid to the separate organs and their func- 
tions. A helpful new chapter has been added on 
Muscle Training. New discussions cover: Effect 
of Warming-Up on Athletic Performance—Pre- 
diction of Weight Lifting Records—Compari- 

Gladly sent to 

college teachers 

for consideration as texts. 

son of Isotonic and Isometric Methods of Mus- 
cle Training—The Heart and Training—The 
Relation between Physical Fitness and Intelli- 
gence—Experimental Account of the Effect of 
Benzedrine upon Athletic Performance. Many 
excellent illustrations and the helpful questions 
found at the end of each chapter clarify text 
material. 

(Originally by Epwarp C, Scuneiwer, M.P.E., Ph.D., D.Sc.) 
By Peter V. Karpovicu, M.P.E., M.D., Research Professor of 
Physiology, Springfield College, Mass. 368 pages, 514” x 8%”, 
illustrated. New (Sth) Edition—Just Ready. 

3 New Editions of popular texts 

clear picture 

of 

molecular 

biology 

a very 

flexible 

freshman 

text 

relates 

exercise 

to 

bodily 

function 

W. B. SAUNDERS COMPANY 

West Washington Square, Philadelphia 5 

SCIENCE is published weekly by the AAAS. 1515 Massachusetts Ave., N.W, Washington 5, D.C. Entered at the Lancaster, Pa., Post Offic: as second class 
matter under the act of 3 March 1879. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75 
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BALANCES 

ARE TRULY MODERN 

1 
In the last 10 years the METTLER line of 

fine balances has grown from this single 

model Lun 

to a whole family of highly exact and useful weigh- 

ing instruments. There are now 11 basic types, 

and each one of them is available in a number of 

modifications adapted to special uses. The stand- 

ard calibration is in grams, but special calibra- 

tions in pounds, grains, pennyweights and carats 

can be supplied in some types. 

METTLER balances weigh by substitution, the 

soundest principle of weighing. This, together with 

imaginative design and superb craftsmanship is 

the hallmark of, every METTLER balance: It is 

your guarantee of simple, fast and trouble-free 

operation and of accurate results, 

Write to us today for a full descrip- woe /M ait Pia Ml L.. VA 

tion of all Mettler units. Let us 

demonstrate the balance to you in INSTRUMENT CORPORATION 

your laboratory. 
HIGHTSTOWN, N. J. 
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SELECTED AND TESTED BY PRACTICING SCIENTISTS AND EDUCATORS 

Fabulous Science Materials 

THE LIBRARY OF SCIENCE 
ANNOUNCES 

| The Science Materials Center | 

A central source for re- 
liable scientific equipment, 
instruments, toys, records, 
books for young people 
from pre-school to high- 
school age. All items are 
selected for scientific, 
educational and entertain- 
ment value in consulta- 
tion with practicing scien- 
tists and educators. 

For Young People of All Ages 

a 

PLANT SCIENCE KIT 
Age 6-14. Contains all the material 
needed for growing plants at home 
year-round, on a window sill or under 
a desk lamp. Includes pots, growing 
medium, plant food, measuring spoon, 
three types of seeds and booklet. 

MAGNETISM KIT 
Over 50 pieces, including two expen- 
sive alnico magnets, compass, and 48 
page instruction manual. 75 experi- 
ments with attraction and repulsion, 
making magnets, testing poles, lines of 
force, etc. 

RADIATION DETECTION KIT 
Age 12 up. Contains all the parts 
needed for assembly of a transistorized 
Geiger Counter, operating on two 
flashlight cells. 48-page instruction 
manual includes 48 experiments and a 
sample of safe radioactive ore. 

#117 

COLOR SPECTROSCOPE KIT 
The first inexpensive hand dif- 
fraction grating spectroscope, 
permits such experiments as 
measurement of color wave- 
lengths; continuous spectra; 
bright and dark line spectra; 
colors by reflection and absorp- 
tion, etc. Complete with trans- 
parent colored plates, colored 
cards, extra slits, and experi- 
ment book. 
#140 $2.00 

$1.00 

“fe me 

ELECTRICAL WORKSHOP 
Age 11-15. Hundreds of experi- 
ments with electric circuits and 
switches are possible with this 
set. Includes 2 plastic operating 
panels, switches, telegraph keys, 
electric motor, bell, tools, bulbs, 
wire, 2 batteries and other parts. 
#109 $6.00 

#701 

BASIC KIT OF MATHEMATICS 
Age 12 up. A good introductory 
kit in mathematics. Contains a 
simple drawing set with com- 
pass, protractor, triangles, ruler, 
box of colored pencils, plus 16 
printed forms for folding up 
into three dimensional solids. 
160-page book describes many 
geometrical figures and designs, 
and how to make them. 
F116 $3.00 

$3.50 #139 

() 

ATOMOTRON 
Age 10 up. Miniature model of 
Van de Graaf generator, devel- 
ops a harmless electric charge of 
about 75,000 volts. Only a slight 
tingle is felt when the charged 
sphere is touched, because of 
minute current. Permits many 
fascinating static electricity ex- 
periments: lighting a neon tube, 
detecting “electric wind”, clear- 
ing smoke, etc. 

$14.95 

#102 Battery 
motor, batteries 
notincl. $9.95 
#103 Plug-in 
elec. motor, kit 
form $14.95 
#104 Plug-in 
elec. motor, as- 
sembled $19.95 

“ SCIENCE MATERIALS CENTER, Dept. M-12 FREE BONUS ITEM of a value not less 
than 10% of your order will be in- 
cluded with your selections. 
Payment must accompany all orders, 
no C.O.D.’s please. Schools and insti- 
tutions please write for quantity rates. 

A Division of The Library of Science 
59 Fourth Ave., New York 3, N. Y. 
Please send me, postpaid, the items listed 
below for which full payment is enclosed. 
Also send the free Bonus Items to which I 
am entitled, and a free copy of your catalog. 
I may return any or all items within 10 days 
for full refund. 

FREE CATALOG 

Our 24-page illustrated catalog 
describes nearly 300 fascinating 
and approved items, many of 
them designed, manufactured or 
assembled exclusively for the 

0 Check here if you wish only to receive 
Tot. Price a copy of our free catalog. Item No. & Name Quan. 

Center. A copy will be sent to you | | 

free on request. NI sxsssicins Sacnnsoelaaenietlgrecess tea aaa i 

NN 5 ssa sahtanlisc sleds i 

Science Materials Center : ‘ i aE. 4 
ee oe 

59 Fourth Ave., New York 3, N.Y GRAND TOTAL $ ity ‘one e r 
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Subject: 

NEW BESELER-KALVAR SLIDE-0-FILM 

FOR RESEARCH AND INDUSTRY 

L What it is: 

A. A physical system of photography...a film exposed by light — developed by heat 

...hequites no chemicals ot darkroom... produces final results in 2 to 5 minutes, 

TL What it does:..and how it's used: 

A. Makes positive projection slides from black and white or Kodacolor 

negatives for immediate use. 

1. Slides of charts, microfilmed records, lab set-ups, microscrope slides, X-rays, ete. 

2. Inter-departmental ot inter- plant circulation of slides showing work in progress. 

3. Slides for A-V educational training programs and sales presentations, 

B. Makes black and white negatives quickly from color slides, Polaroid® 

transparencies and 8 ot 16mm movie frames for excellent 

black and white. prints ot enlargements. 

1. Low cost mass distribution of black and white 

prints or enlargements. 

| OCR RSIRIRE Co emt ee 

NEW “WONDER FILM” for research and industry 

.-e makes projection positives from negatives... 

negatives from color slides, in minutes... 

without darkroom or chemicals 

Beseler Slide-O-Film . . . exposed by light and developed 

by heat, is a revolutionary new photographic tool for 

high-speed production of positive transparencies from 

negatives and negatives from color transparencies with- 

out the use of chemicals or darkroom ... at 4% your 

present costs. New Slide-O-Film is simple to use... a 
physical system of photography — recently made avail- 

able for civilian use after 10 years of development and 

use by government agencies — does away with darkroom 

and chemical procedures. Simply place the original 

transparency or negative, (emulsion to emulsion) 

against a piece of Slide-O-Film ... expose in an 

For complete information address your inquiries to: 

CHARLES BESELER COMPANY 

230 South 18th Street East Orange, New Jersey 

414 

ordinary projector . . . subject the exposed film to a 

heat source, and final development is complete. 

Research and Industrial Applications . . . new uses for 

Slide-O-Film . . . are developed daily by research and 

industrial photographers. The Slide-O-Film Research 

and Education Department, established by the Charles 

Beseler Company, is ready to inform you of all develop- 

ments applicable to your company’s operations . . . to 

consult with you and examine specific applications of 

Slide-O-Film to your problems and projects. 

la \»m 

@ =: 
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pinboard programming : easy as putting a round peg in a round hole 

By Me 

(es 

Simplified pinboard programming of the Burroughs E101 electronic digital computer multiplies technical talent. 

Scientific personnel report time savings of 20 to 1 over manual calculators. Ease of operation makes practical 

the “‘open shop” computer approach, with extensive savings of high-priced man hours in scores of installations. I | I PI 8 gi] 

Optional input-output units for punched paper tape and punched cards further extend data-handling / problem- 

-— OO solving capacity. From small computers to giant data processing systems, Burroughs equipment means new 
— 

efficiency...and profits... for you. Write for E101 Brochure today. ElectroData Division, Pasadena, California. 

» 7 

: w Burroughs Corporation 

“NEW DIMENSIONS/ in electronics and data processing systems” 
aA 
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QUICK DETECTION OF 

PARAMAGNETIC IONS 

B IVB VB VIB VIIB 

(Electron Paramagnetic Resonance) 

Vill 

* 

ce! Ti 

10 | 4790 cs 

Mn 

bi 

Fe Co Ni 
55.85 | 58. 94 58.69 

LU 

T. 

Where a trace of a transition element ion constitutes either 
a harmful impurity or a key to a chemical, physical or bio- 
logical phenomenon, quantitative determination by E-P-R 
spectroscopy has a number of advantages. The test is fast and 
non-destructive. A typical sample size is 0.1 cc and the 
method is effective on concentrations as low as 10° molar. 
On a routine basis a quantitative E-P-R test can be made in 
a few minutes. The same results by chemical analysis might 
require hours or days of painstaking effort. 

Ts oe Rh Pd 

| 

| 
| 

As 

| 

E-P-R Spectroscopy is effective on most transition element 
ions because the unfilled electronic shell causes the ion to be 
paramagnetic. Each ion yields a characteristic E-P-R spec- 
trum which identifies its presence and concentration. By 
further interpreting this spectrum, the scientist can also de- 
termine configuration mixing and magnitudes and symme- 
tries of microscopic electrostatic fields at the paramagnetic 
ion site. An example is shown below. 

Number 17 of aseries FORBIDDEN TRANSITIONS IN A VANADYL CHELATE) 

INTERPRETATION: Hyperfine structure of VO** in solution has been 
studied by Pake and Sands‘2). The transitions which they observed 
correspond to AMs = £1 and AM; 0 where Ms and Mi are the 
eigenvalues of the operators Sz and Iz. Observations of transitions of 
this ion which correspond to AMs = £1 and AM; = +1 can be 
made when the constant magnetic field Hz and the radio frequency 
field 2H, are parallel to each other. The transitions correspond to a 
mutual spin flip of the electron and nucleus and were observed in a 
sample of vanadylacetylacetone dissolved in benzene. 

The relative intensities of these lines have been calculated from per- 
turbation theory and compared to the line intensities of the normal 
transitions. Since we are well below saturation this ratio should be just 
the ratio of squares of the matrix elements g#(2H,)Sz and g®(2H,)Sx. 
Using wave-functions obtained from first order perturbation theory 
one finds the relative intensities of the AMs == +1, AM) = +1 
lines to the intensities of any AMs = +1, AM; = 0 lines in the ratio of 
72", 1227, 152?, 1627, 1527, 1227, 72? where = =p, = 0.03. 
Excellent agreement with these theoretical ratios is obtained when the 
experimental intensities of the two transitions are compared. Fig. 1 is 
a spectrum of the normal transitions and Fig. 2 of the forbidden tran- 
sitions at an increased gain setting of 100. The normal transitions are 
also visible in this trace as the 1, 3, 5, 7, 9, 11, 13 and 15 lines. 
(1) In press J. Chem. Phys. 
(2) Phys. Rev. 98 266A (1955) 

SEE US AT THE PITTSBURGH po pl SHOW 
MARCH 2 TO 6 — BOOTH 1 

For full technical details on E-P-R and 
N-M-R Spectroscopy and Spectrometers, write to the 

Varian Associates Instrument Division 

416 
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New Kl MAX Apparatus © | | : we 

(Made from hard horosilicate glass)... 

Unruffled by thermal shock, hard knocks, chemical attack 

Now you can specify Kimble for your 
“hard” glass needs in both graduated und 
ungraduated Krmax laboratory ware. 

New Kimax apparatus made from 
“hard” borosilicate glass offers excep- 
tional durability as well as the same 
accuracy and fine workmanship that you 
associate with Kimble. 

Kimax may now make possible quan- 
tity discounts to small laboratories. Ask 
your dealer how you may realize more 
savings when you buy Lab glassware. 

Kimble Glass Company is a subsidiary 
of Owens-Illinois, Toledo 1, Ohio. 

17027 BURET. Marked “A” to certify they 
meet N.B.S. requirements for design and 
accuracy. Tested and retested to insure ac- 
curacy. Sturdy, uniform tubing. Ends of de- 
livery tips are ground and beveled to mini- 
mize chipping. Rugged stopcocks with 
replaceable plugs. Machine-lined scales and 
numbers are durable. Capacity range in- 
cludes 10, 25, 50 and 100 ml. 

14000 BEAKER. Uniform glass distribution 
in sides and bottom for extra strength. 
Highly resistant to thermal shock and chem- 
ical attack. Easy pouring. In capacities 
ranging from 1 to 100 ml. 

27060 FILTERING FLASK. Walls are heavy to 
withstand vacuum. Necks have heavy re- 

inforcing beads and are tooled for uniform 
stopper fit.. Hose connection provides tight 
fit. Sizes from 25 to 1000 ml. 

28900 CHEMICAL FUNNEL. Thick-walled 
with beaded top and glazed tip for strength. 
A size for each diameter of filter paper. 
Long-stemmed (150mm) with stem bore 
sized to hold column of liquid. Bowl angle 
permits fast filtration. Sizes from 35 to 100 
mm (inside diameter of top). 

15060 GAS WASHING BOTTLE. KG-33 glass 
withstands severe mechanical shocks. Seals 
are heavy, uniform and carefully annealed 
for greater strength. Finely ground stand- 
ard taper joints provide gas-tight fit. In 125, 
250 and 500 ml. capacities. 

KIMAX is available through dealers in the United States, Canada and principal foreign cities. 

KIMBLE LABORATORY GLASSWARE 

AN @ PRODUCT 

20 FEBRUARY 1959 
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YOU MAY BE JUST THE MAN TO HELP BURROUGHS 

SQUEEZE A MILLION TRANSISTORS INTO A CUBIC INCH 

OR EXPLORE FIELDS LIKE THESE: 

Statistical approaches to physiological 
processes 

Electro-chemical phenomena 

Radiation effects 

Plasma physics 

Magneto hydro-dynamics 

Electro-luminescence 

Cryogenics 

Superconductivity 

Semi-conductors 

{llllllill 

And a lot of others 

Burroughs 

Right now—today at Burroughs: plenty of room for excep- 
tional engineers to help create the successors to Burroughs’ 
big line of advanced electronic and electro-mechanical data 
processing equipment. Equipment that ranges from giant 
electronic computer systems to automatic accounting machines 
and more. 

We need men who can help us put the functional equivalent 
of a million transistors into a cubic inch of material. Or men 
who can help us produce equally advanced results in fields 
like those mentioned at the left. 

Men who can thrive on working without strait jackets. 

Men who can get the most out of our heavily budgeted 
research facilities. 

Men who can welcome the security of our cohesive research 
programs. How cohesive? Because their common aim is to 
improve information processing for both commercial and 
military use. How do the programs offer security? Because 
their cohesiveness allows you to shift readily from one to 
another without learning a new technology. 

We want men whose creativity will help us double our $300 
million yearly sales rate fast—and then redouble it even faster. 

Men who are frankly interested in increased responsibility. In 
swift promotion in careers that offer a wide choice of location. 
And, yes, in money. 

Are you as outstanding as these ovportunities? Then outline 
your education and experience as briefly or fully as you wish, 
name the field you’d like to help us explore, and get that in- 
formation to A. L. Suzio, Administrator, Corporate Placement 
Services, Dept. 110, Burroughs Corporation, Detroit 32, Mich. 

Burroughs Corporation 

e “NEW Dimensions / IN ELECTRONICS AND DATA PROCESSING SYSTEMS” 

SCIENCE, VOL. 129 
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Looking tor 

authoritative 

Ethylene 

Oxide 

Sterilization 

of Heat- and 

Moisture- 

Sensitive 

materials rad 

WHY ETHYLENE OXIDE? 

As long as ten years ago, American Sterilizer 
researchers settled upon Ethylene Oxide (inerted 

with suitable diluents) as the agent of choice for 
the rapid and dependable sterilization of heat- or 

moisture-sensitive materials. Advances in such 

varied fields as pharmaceuticals, surgical supplies 

and packaging have greatly broadened the range 

of applications for which this versatile sterilizing 

agent is recommended. But they have also clearly 

signaled the need for a precise relationship be- 

tween such factors as temperature, humidity, 

pressure, exposure, concentration and diluents in 
effecting optimum conditions for each specific 

application. 

* tie 

een cn sate nea TE 

American Sterilizer installation of large rectangular autoclave 
with automatic control for carboxide gas sterilization of heat- and 
moisture-sensitive materials. Routine sterilization with pres- 
sure steam is also accomplished automatically in this unit. Other 
equipment available ranges from the 16’’x16”’x30” self contained 
Cry-O-Therm to 60’ x 66’”’x 120” single- or double-door models. 

WHY AMERICAN STERILIZER? 

Our ten year study of the characteristics of 

Ethylene Oxide has been paralleled by an equally 
thorough development of instrumentation. As a 

result, American Sterilizer techniques and in- 

stallations are successfully serving an ever- 
widening range of industrial and commercial 
processes requiring the sterilization of heat- and 

moisture-sensitive materials. 

Because we have accumulated the largest body 

of data and experience in this field, we can advise 

you authoritatively. Because we offer the broad- 
est range of automatic equipment for standard or 

special application you enjoy significant benefits 
of economy and continuing efficiency. 

SEND FOR THIS FREE BASIC LITERATURE 

Basic literature on “Ethylene Oxide Sterilization for 

Industry” is available upon request. Engineers of our Scientific 
Division are ‘‘on call’’ for consultation on processes, 

techniques or packaging and Experimental and Pilot Plant 

facilities are available through our Research Division. > 

Write for Bulletin 1C-602 

AMERICAN 

STERILIZER 

ERIE*PENNSYLVANIA 
20 FEBRUARY 1959 
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PHOENIX IS PROUD TO PRESENT 

ANOTHER IMPORTANT TOOL FOR THE PROTEIN FIELD 

AUTOMATIC RECORDING 

AMINO ACID ANALYZER 

New Model K 5000 

FOR SEPARATION, IDENTIFICATION, AND 
QUANTITATIVE ANALYSIS OF AMINO COMPOUNDS 

For complete details write 

Dept. K 
for Bulletin K 5000 

3803-05 NORTH FIFTH STREET 

PHILADELPHIA 40, PENNSYLVANIA, U.S.A. 

ON INSTRUME 
3 CABLE PPICO BAldwin 8-7417 

aad SCIENCE, VOL. 129 
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In a PHASE-CAMERA-MICROSCOPE 

Graduated 
Mechanical Stage 

Focusable- 
Turret Condenser 

Photographic 
Eyepiece Turret 

Accessories 

‘Baers 

Babe EES 

8 Phase Contrast Objectives 

ey Pee Qo OO 

Visual Eyepieces 4 Photographic Standard 31/4" x 
Eyepieces, Filters. 4/4" Camera 

UNITRON’S Phase-Camera-Microscope Model BU-13 
as described including binocular body; 8 phase ob- 
jectives 10X, 20X, 40X, 100X oil, in both bright and 
dark contrast; paired visual eyepieces R5X, P10X, 
Kel5X; focusing telescope; four photographic eye- 
pieces 10X, 15X, 20X, Micrometer; phase condenser; 
filters; polarizing accessories; special glassware, etc. +1580 

FOB Boston 

1390 Monocular Model U-13 

THE TREND IS TO UNITRON 

20 FEBRUARY 1959 

35mm. Camera 

Only UNITRON offers all three: 

JV CONVENIENCE 

JV VERSATILITY 

V ECONOMY 

UNITRON'S unique Phase-Camera-Microscope will assure 
you a CONVENIENCE of operation impossible to duplicate 
with a conventional microscope stand. For example, a 
specimen consisting of a tissue culture or aqueous solution 
may be examined in the very petri dish in which it has been 
prepared. Merely place the dish on the microscope stage; 
examine the contents visually, project the image on the 
viewing screen, or photograph — all in rapid sequence 
and at magnifications up to Z000X. With the inverted 
design, there is no need to contend with slipping cover 
glasses or evaporating fluids. Using the phase optics, 
you dispense with messy chemical staining. Aided by the 
self-contained illumination system and built-in cameras, you 
eliminate troublesome problems of alignment and vibration. 

UNITRON'S Phase-Camera-Microscope, optically equipped 
for Bright and Dark Phase Contrast, bright and dark field, 
and polarized light, offers the microscopist a working tool 
of unmatched VERSATILITY. The overhead turret phase 
condenser is centerable, divisible, and provides long 
working distances sufficient even for micro-manipulation. 
Provision is included for four different cameras — 3%” 
x 4%", 35mm., Polaroid, and motion picture. Available at 
extra cost are macro accessories for magnifications as 
low as 5X and accessories for opaque specimens. This 
UNITRON model meets not only your urgent needs of 
today —its versatility is your assurance of continued 
usefulness in the future. 

UNITRON'S Phase-Camera-Microscope is the ideal all- 
purpose instrument for visual examination, viewing, and 
photo-recording. Completely equipped with an impressive 
array of optics, its cost is actually lower than that of a 
conventional phase stand, camera and illuminator — true 
ECONOMY for any laboratory. 

i; ee : Accessory 
3Va" x aa Polaroid . Motion Picture Camera 

Accessory 
Land Camera 

IU NI TRON! 

INSTRUMENT DIVISION OF UNITED SCIENTIFIC co. | 
204-206 MILK STREET + BOSTON 9, frsare 

Please rush UNITRON's Microscope Catalog 4Nn-3 | 

Name 

Company 
Address 

th aco aac Glas Ge a 



Pergamon Press Tenth Anniversary Publishing Programme 

Aeronautics 
EIGHT-LANGUAGE AERONAUTICAL 
DICTIONARY (AGARD) N.A.T.O. 
Edited by G. H. Frenot 

An authoritative, indispensable and modern dic- 
tionary of aeronautical terms in English, French, 
German, Russian, Spanish, Italian, Dutch and 
Turkish. April $20.00 
ADVANCES IN AERONAUTICAL SCIENCES 

First International Congress, Madrid, 1958 
In 2 volumes. May $30.00 

COMBUSTION AND PROPULSION 
Proceedings of the Third AGARD, N.A.T.O. 
Colloquium. Editors: M. W. Thring, J. Fabri, 
H. A. Lefebvre, O. Lutz March $20.00 

EXPLOSIONS, DETONATIONS, 
FLAMMABILITY AND IGNITION (AGARD) 
S. S. Penner and B. Mullins. May $10.00 

MEDICAL ASPECTS OF FLIGHT SAFETY 
(AGARDograph 30) 
Editors: E. Everard, E. P. Borgeret, P. M. 
Wulfften Palthe. March $11. 20 

SELECTED TOPICS ON BALLISTICS 
(AGARDograph 32) 
Editor: W. C. Nelson. May $9.00 

Biology, Zoology, Botany 
THE ORIGIN OF LIFE ON THE EARTH 

Ist International Symposium, Moscow, 1957 
Editors: A. I. Oparin, R. L. M. Synge 

June $15.00 
VISTAS IN BOTANY. 

Honoring the bi-centenary of Kew Gardens 
Editor: W. B. Turrill. May $18.00 

RADIOBIOLOGY AT THE 
INTRA-CELLULAR LEVEL 
Editors: B. H. Levedahl et al. 

PROGRESS IN BIOPHYSICS AND 
BIOPHYSICAL CHEMISTRY 
maiors: J. A. V. Butler, and B. Katz. 

Vol. April $14.00 
paieene OF TRINIDAD AND TOBAGO 

Dr. Richard E. Schultes, Harvard University. 
May $12.00 

G “4 ASSES OF INDIA, BURMA AND CEYLON 
L. Bor. May $9.00 

bei ae BIOLOGICAL COLLOQUIUM 
Editor: J. Coursaget. April $7.50 

May $10.00 

Chemistry, Chemical Engineering 
BORON FLUORIDE 

A. V. Topchiev et al., Vice President, U.S.S.R., 
Acade my of Sciences 

A summary of all the available knowledge con- 
cerning this remarkable compound of great in- 
dustrial value. April $12.00 
a PROBLEMS OF CHEMICAL 
KINETICS AND REACTIVITY 

N. Semenoi 
(Vol. 2 ready in Ap: il.) Vol. 1 Published $7.50 
VACUUM 

Sth og a Symposium, 
Editor: W. Matheson. April $15.00 

ADVANC fe IN LUBRICATION SCIENCE 
(ASLE TRANSACTIONS) 
Vol. 1 No. 2 (Published) and Vol. 2 No. f 

April each $10.00 
EDTA TITRATIONS 

H. Flaschka, and R. Belcher. April $5.50 
ADVANCES IN VACUUM SCIENCE AND 
TECHNOLOGY 
Editor: E. A. Thomas. First International Con- 
gress. 

2 volumes. June $55.00 
THE NITRATION OF HYDROCARBONS 

and . organic compounds 
A. V. Topchiev, Vice President, U.S.S.R. 
Academy of Sciences. June $12.00 

VISTAS IN FREE RADICAL CHEMISTRY 
A Volume in Memory of the late Morris 
Kharasch. 
Editor: Dr. W. A. Waters. 

MOLECULAR SPECTROSCOPY 
Editors: E. Thornton and H. rns. 

March $12.00 

April $12.00 

CARBON: Third Biennial Conference 
Editor: S. Mrozowski. 

HYDROGEN BONDING: Symposia 
Editor: E. Hadzi. 

RECENT ADVANCES IN MASS 
SPECTROMETRY 
Editor: Dr. J. S. Waldron. 

May $20.00 

April $12.00 

April $10.00 

Geophysics 
PRINCIPLES OF _GEOCHEMICAL 
PROSPECTIN 
L, Ginsburg. Translated by Dr. V 
Edited by E. Ingerson 

A translation of an outstanding Russian mono- 
graph concerning techniques of prospecting for 
non-ferrous ores and rare metals, May $10.00 

422 

. P. Sokoloff, 

CLAYS AND CLAY MINERALS 
Editor: A. Swinefor 

ADVANCES IN AT MOSPHE RIC 
ELECTRIC 
Editor: L. C rien. 

OVERVOLTAGE RESEARCH AND 
GEOPHYSICAL APPLICATIONS 
James R. Wait. 

March $8.50 

April $15.00 

April $9.00 

Electrical Engineering & Electronics 
ADV _ IN SEMICONDUCTOR 

SCIEN’ 4th International Conference 
Editor: po ey Brook. March $15.00 

RADIO STATIONS INSTALLATION 
ew: AND PRACTICE 

A. Chappel. 
A pe of outstanding value to all concerned in 
this branch of radio and civil engineering 

May $9.00 
ELECTROMAGNETIC RADIATION FROM 
CYLINDRICAL STRUCTURES 
James R. Wait April $7.50 

Mathematics 
HANDBOOK OF MATHEMATICAL PHYSICS 

P. I. Richards. 
A unique and concise survey of mathematical 
physics covering both basic theory and a wide 
range of applications . June $15.00 
THEORY v4 oo TIME AND 

GR: ITA 
V. Fock, i d by N. Kemmer, F.R.S. 

June $12.00 
METHODS B: ASE D ON THE WIENER-HOPF 
TECHNIQUE 
B. Noble. Published $10.00 

THEORY OF BEAMS 
T. Iwinski. Publis] ed $3.50 

Medicine 
Cc x ad HERAPY 

“ol. 3 of Collected papers of Paul Ehrlich 
Elion: F. Himmelweit April $25.00 

Set of 4 vols. $70.00 
L pte ,MANUAL OF CHEMICAL 
PATHOL(C 
Editors: i. C. 
Hawkins 

PSYCHOSOMATIC METHODS IN 
PAINLESS CHILDBIRTH 
L. Chertok. Translated by A 

Prunty, D. R. McSwiney, J. 
April $10.00 

. D. Leigh. 
May $6.50 

HAEMORRHAGIC NEPHROSO-NEPHRITIS 
A. A. Smorodintsev et al. Translated by C. 
Mathews March $12.00 

PATHOGENESIS AND IMMUNOLOGY 
OF TUMORS 
Editor: G. V. Vygodchikov. Translated by Dr. 
Crawford May $12.00 

THE RICKETTSIAL DISEASES 
P. F. Zdrodovskii. Translated by B. Haig. 

May $12.00 
THYROID HORMONES 

R. Pitt-Rivers and J. Tata May $9.00 
QUANTITATIVE METHODS IN HUMAN 
PHARMACOLOGY AND THERAPEUTICS 
Editor: D. R. Laurence April $7.50 

Metallurgy 
THE PHYSICAL METALLURGY OF 
MAGNESIUM AND ITS ALLOYS 
G. V. Raynor 

An authoritative review of the theoretical aspects 
of alloy formation in magnesium 

Publishe dq ‘gg 
PROGRESS IN METAL PHYSICS. Vol. 

Editor: B. Chalmers 
An annual series presenting authoritative reviews. 

Published $16.00 
we) ¥ Ry pe ine cig Se RE METALLOGRAPHY 

. Lozinskii. Translated by E. Herden 
May $15.00 

Descriptive leaflets available on request 

1949)-l1959 
2 

Pergamon Press Inc. 

122 East 55th Street, New York 22, N.Y. 

Nuclear Science & Engineering 
Be ix AS OF GAMMA RAY SPECTRA 

. V. Groshev et al. Translated by J. B. Sykes 
April $20.00 

ATOMIC RADIATION OF POLYMERS 
A. Charlesby 

The first book of its kind, covers the changes 
produced in materials by atomic radiation from 
reactors, or by electron radiation from high 
voltage sources June $15.00 

The PROGRESS IN NUCLEAR 
ENERGY Series 

Fifteen new volumes will be published be- 
tween February and June, including the 
volumes containing the edited proceedings 
of the Second Geneva Conference. 

Descriptive leaflet available on request 

PLASMA PHYSICS AND THE PROBLEM OF 
CONTROLLED THERMONUCLEAR 
REACTIONS. 4 Volumes 
Translation editor: Professor J. Turkevich 

An outstanding contribution to the literature. 
Four volumes of just de-classified work carried 
out at the Institute of Atomic Energy of the 
U.S.S.R. May set $80.00, single volumes $24.00 
INTRODUCTION TO PLASMA PHYSICS 

A. Simon June $6.00 

Physics, Astrophysics 
CELESTIAL MECHANICS 

E. Finlay-Freundlich 
A comprehensive treatise on the motion of 
celestial bodies: the outcome of 25 years’ study 
of the central problem of astronomy. 

Published $7.50 
THEORY OF RELATIVITY 

Wolfgang Pauli, translated by Dr. Field, with 
supplementary notes by the author 

Published $6.00 
PRINCIPLES OF OPTICS 

Editors: Prof. Max Born and Dr. E. Wolf 
An outstanding text and work of reference whose 
publication is eagerly awaited June $10.00 
TEXTBOOK OF PHYSICS 

R. Kronig 
Provides an account of physics as a whole at a 
reasonably advanced level 
(2nd Enlarged Edition) 
CERENKOV RADIATION and its 
ap “Os 
a Jelley Published $10.00 

ee SYSTEMS. Conference 
Cc. Mill 

May $15.00 

April $10.00 
OPTICS IN METROLOGY. Colloquium 
M. Mollet June $10.00 

PROGRESS IN NUCLEAR PHYSICS. Vol. 7 
Editor: O. Frisch, F.R.S. May $10.00 

VISTAS IN ASTRONAUTICS. Vol. II 
Editors: H. F. Gregory, M. Alperin 

April $15.00 
VISTAS IN ASTRONOMY. Vol. III 

Editor: A. Beer May $18.00 

Biochemistry, Physiology, Neurology 
IVth INTERNATIONAL CONGRESS OF 
BIOCHEMISTRY, VIENNA, 1958 
Editor-in-chief: O. Hoffmann-Ostenhof 

In 15 separately available volumes. Being the 
proceedings of the 4th International Congress 
on Biochemistry June set $150.00 
ADVANCES IN NEUROLOGY 

Edited by Dr. L. Van Bogaert 
Proceedings of the Ist International Congress on 
Neurological Sciences, Brussels 
In 5 separately available volumes 

June each volume $21.00 
PHYSIOLOGY AND CLINIC OF MENTAL 
RETARDATION 
Hans Mz-utner March $7.50 

REPRODUCTION AND INFERTILITY. 
3rd International Symposium 
Editor: Dr. F. X. Gassner March $6.50 

UNITY AND DIVERSITY IN 
BIOCHEMISTRY 
M. Fiorkin. Translated by T. Wood 

June $12.00 

SCIENCE, VOL. 129 



Syk es 
20.00 

anges 
from 

ture. 
rried 

the 
4.00 

56.00 

of 
tudy 

57 50 

with 

6.00 

hose 
0.00 

0.00 

0.00 

0.00 

0.00 

5.00 

3.00 

the 
ress 
).00 

00 

0 

20 FEBRUARY 1959 

NAME | M TITLE 

DIAMOND “TD” COMPANY 

STREET 

GLASSWARE EE 

423 



OF A SERIES 

oe 

Unique Oldsmobile-developed two-stage automatic 

choke is a major step forward in improving 

automobile operating economy. 

One of the important carburetor developments during the 
past few years was the automatic choke, a device that 
allows the automobile to be started in cold weather, and 
then keeps it running until the engine is sufficiently 
warmed up to sustain itself. Every automatic choke has 
two separate functions: 1) choking, which enriches the 
fuel-air mixture for starting, and 2) the idle speed con- 
trol, which keeps the engine from stalling once it is 
started. In the past, and on all present carburetors except 
those used on the 1959 Oldsmobile, these two functions 
have operated simultaneously with the result that the en- 
gine ran on a rich mixture for the same length of time 
that the fast idle was “on”. This resulted in excess fuel 
consumption. 

With the introduction of the 1959 Oldsmobile, the two 
functions have been separated with a new and exclusive 

OLDSMOBILE > 

424 

TWO STEPS TO NEW FUEL ECONOMY 

two-stage automatic choke developed by Oldsmobile 
engineers. An ingenious system of over-running levers 
allows the choke fly to open 75% sooner than previ- 
ously required. The fast idle, however, remains “on” for 

the full warm-up period 
so the engine will not 
stall. This early elimina- 
tion of the choking 
function represents a 
considerable fuel saving 
in cold weather when 
numerous short trips 
are made. 

At Oldsmobile the Inquiring Mind is always at work, 
finding new and better ways to design, engineer and build 
finer automobiles for the most discriminating of buyers— 
the Oldsmobile owner. Discover the difference for yourself 
by visiting your local Oldsmobile Quality Dealer and taking 
a demonstration ride in a 1959 Oldsmobile. 

OLDSMOBILE DIVISION, GENERAL MOTORS CORPORATION 

Pioneer in Progressive Engineering 
..-Famous for Quality Manufacturing 

SCIENCE, VOL. 129 
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GAP/R 
MODE 

K2-P 

FAST DC AMPLIFIER: Model K2-W is an effi- SLOW DC AMPLIFIER: Model K2-P offers long- SERRASSOID GENERATOR: Model K2-G pro- 
cient and foolproof high-gain operational unit for all term sub-millivolt stability, either by itself or in duces a fixed triangular wave of 100 V peak-peak, at 
feedback computations, fast and slow. A number of tandem with the K2-W. High-impedance chopper- 500 kcps. Use it for quadratic rounding in diode 
special varieties are also modulated input. Filtered output to networks, and for many 
in quantity production. ($24.00) drive balancing grid or follower. ($60.00) other non-linear recreations. ($29.00) 

PHILBRICK uses these octal plug-in modules, and many others like them in 

their standard computing instruments. They are tried and true, com- 

pact, convenient, and economical. You too can find profit and happiness 

with their help ee anew wee ere - « -All K2 Plug-ins run on plus and minus 
300 VDC and 6.3 VAC. Socket wiring 
is simple and standardized. Write for 
Sreely given opinions on your application. 

The analog way 1s the model way GEORGE A. PHILBRICK RESEARCHES, INC. 

285 Columbus Ave., Boston 16, Massachusetts 
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MADE IN WEST GERMANY 

Spectrophotometer PMQ II 

This new instrument offers universal applications for rapid, reliable and 

accurate photometric measurements of liquids, gases and solids 

at the highest resolving power of the spectrum. 

The spectral region ranges from far-ultraviolet 200 mu to near- 

infrared 1,000 mu (2,500 mu by using a lead sulphide cell). The 

instrument operates directly on 110-volt A.C. Voltage fluctuations 

of + 10% to — 15% can be compensated for by means of its com- 

bined magnetic and electronic voltage stabilizer. The transmission 

and extinction scales are enlarged and projected on a ground-glass 

window, assuring parallax-free readings. 

The adjustment of the slit and that of the wave length is guaran- 

teed to be free of lost mction. The slit width can be set within 0.2 

mu absolute. As a consequence of the friction-free design, no lost 

motion is evident when setting the wave length. For instance, the 

aft \ combined error of setting and reading the wave length is guar- 

o | all anteed to be no greater than + 0.05 mu at er we The effective 

| | (i length of the projected micro wave length scale is enlarged so that 

0 503 rT) 0 we it is equivalent to a scale approximately 4 feet long and has a range 

Extinction curve of benzine vapor from 200 mu to 2,500 mu. 

Write for free, detailed specifications 

CARL ZEISS, INE. UNINTERRUPTED 

485 FIFTH AVENUE, NEW YORK 17, N.Y. 
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Dr. John F. Brown, Jr., graduated 
from Brown University in 1947 
and received his Ph.D. at Massa- 
chusetts Institute of Technology 
in 1950. Since then he has been 
an organic chemist at the General 
Electric Research Laboratory, 
where he now serves aS manag- 
er of the reaction-studies unit. 

\ 

& 

fee 

t 

» ‘ 
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Lock-and-key chemistry 

General Electric’s Dr. John F. Brown, Jr., seeks 

ways to put molecules together in specific patterns 

“It is distressing,” says chemist John F. Brown, Jr., 

“to know that even the lowliest amoeba is much better 

at performing chemical syntheses than the chemist is. 

The big difference between nature’s chemistry and 

man’s is the ability—or lack of it—to fit things to- 

gether precisely.” 
At the General Electric Research Laboratory, Dr. 

Brown and his associates are exploring a variety of 

unusual techniques for making organic molecules fit 

together as a key fits a lock. An example is their work 

with canal complexes, strange organic crystal struc- 

tures much like a honeycomb. When the “honey” is 

polymerized—linked together—the regular walls of 

the honeycomb serve as “molecular templates,” form- 

ing a polymer with precise and ordered structure. 

Chemically specific synthesis—putting molecules 

together in a regular pattern—is one of the great 

scientific “barrier problems” being attacked by chem- 

ists and biologists. Improved plastic materials will be 

one of the important results of today’s fundamental 

and imaginative research in organic chemistry. 

At General Electric, problems of this kind are 

being solved by giving scientists like John Brown the 
tools, the incentives, and the freedom to seek out new 

knowledge. This is an important step toward prog- 

ress for everyone. 

Progress /s Our Most Important Product 

GENERAL @@ ELECTRIC 



Mictowave delay line for 
use in airborne equipment. 

MICROWAVE RESEARCH 

The expanding role of electronic equipment in 
modern military operations has given high pri- 
ority to microwave research. No field today offers 
greater challenge to the scientist and engineer. 

In support of current electronic countermeas- 
ures programs and in anticipation of future 
systems requirements, Ramo-Wooldridge Divi- 
sion is engaged in microwave research to develop 
new techniques and to refine conventional com- 
ponents. 

Research is under way at Ramo-Wooldridge 
for new methods and new designs to reduce sub- 
stantially the over-all size, weight and complexity 
of electronic equipment for both airborne and 
ground-based uses. 

For example, the low-loss delay line in the 
photograph above was designed, developed and 
manufactured by Ramo-Wooldridge for use in 
airborne equipment. Packaged for use in the 
system for which it was designed, this miniature 

ceramic unit weighs less than two pounds. It re- 
places a component which weighed more than 
twenty pounds and occupied more than five 
times as much volume. 

Special opportunities exist for those with 
qualified experience in microwave research—in 
technique evaluation, component development, 
and design of such systems equipment—at 
Ramo-Wooldridge. 

Engineers and scientists are invited to explore 
openings at Ramo-Wooldridge in: 

Electronic Reconnaissance and 
Countermeasure Systems 

Infrared Systems 
Analog and Digital Computers 
Air Navigation and Traffic Control 
Antisubmarine Warfare 
Electronic Language Translation 
Information’ Processing Systems 
Advanced Radio and Wireline Communications 
Missile Electronics Systems 

RAMO-WOOLDRIDGE 
P.O. BOX 90534, AIRPORT STATION * LOS ANGELES 45, CALIFORNIA 

a division of Thompson Rame Wooldridge Inc. 
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INTRODUCING- 

The New SARGENT 

Model XV 

RECORDING POLAROGRAPH 

at the Pittsburgh Conference 

on Analytical Chemistry 

and Applied Spectroscopy 

Developed by E. H. Sargent & Co., the designers 

and manufacturer of the Models III, XII and XXI Polarographs, 
this new instrument becomes a companion to these long familiar Polarographs. 

This completely new Polarograph has been designed 

with maximum simplicity of operation for the routine analyst. 
It includes full facilities for application to every phase of 

conventional polarography with full size recording and analytical 

accuracy at an economical price. The design is flexible and 
adaptable to future accommodation of specialized techniques 

as they become useful. It permits direct alternate 
use as a recording potentiometer of 2.5 millivolt range. 

For complete information, write the Sargent division nearest you or see 
this Polarograph at the Pittsburgh Conference, March 2-6, 1959. 

SAI 2 CS EE NI j SCIENTIFIC LABORATORY INSTRUMENTS © APPARATUS © SUPPLIES © CHEMICALS 

E.H. SARGENT & COMPANY, 4647 W. FOSTER, CHICAGO 30, ILLINOIS 
DETROIT 4, MICH. « DALLAS 35, TEXAS + BIRMINGHAM 4, ALA. « SPRINGFIELD, N. J. 
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FOR VERY LARGE SPECIMENS— 
Bulletin “Tetrander” 

AUTOMATIC SLIDING— 
Bulletin “OME” 

CLINICAL 
FREEZING— 
Bulletin “OMP” 

ELECTRON MICROSCOPY— 
Bulletin “Si” 

For complete information 
or a demonstration 

of JUNG or REICHERT microtomes 
write or phone 

7 
BOTANY, ZOOLOGY, BIOLOGY 

APPLIED MEDICINE 

HISTOLOGY, PATHOLOGY 

S v4 tr y e 

BACTERIOLOGY 

HEAVY DUTY (Bone, 
Plastics, Metals, etc.) 
Bulletin “K” 

REICHERT Microtome 

for EVERY Application! 

ROTARY SERIAL SECTIONING 
Bulletin 1120 

UNIVERSAL 
FREEZING 
Bulletin 200 

MICROTOME KNIVES 
Four profiles . .. all sizes 
Bulletin 2100 

WILLIAM J. HACKER & CO., INC. 

82 BEAVER STREET: NEW YORK 5, N. Y.* BOwling Green 9-8750 
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LABORATORY BALANCES 

MODEL RX-1 MODEL IL-7 MODEL IL-5 

Capacity: 120 gm Capacity: 2 kilo (5 Ibs) Capacity: 500 gm 
* Sensibility * Sensibility * Sensibility 
Reciprocal: 4 mg tel] ol xelere]| HVAC LOM nile! Norell ol celece] PORCM Te 

Sensitivity: 2 mg Sensitivity: 50 mg Sensitivity: 15 mg 

*K 

After a “ Million-Plus”’ 

weighings (1,750,000 

weighings to be exact) 

Torsion’s Laboratory 

Balances still had their 

Original sensitivity. 

MODEL LA-3 

Capacity: 200 gm 
* Sensibility 
i Ctel] 0} celece] VAC Mire 

Sensitivity: 5 mg 

* Sensibility Reciprocal is the amount of weight required to change the rest position of the indjcator one full scale division. 

Sc Torsion Balance “@i,jany 

Main Office and Factory: Clifton, New Jersey, ¢ Sales Offices: Chicago, San Francisco 
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unsurpassed for image quality and operational versatility 

E27B ORTHOLUX ere scsccn wicroscore 

The ORTHOLUX microscope has no equal as a research tool in 
the leading scientific laboratories in the country. Its superla- 
tive optical qualities and unique operational features are 
appreciated by an ever-growing number of users. Focusing is 
controlled with low-position, table-level adjustment knobs that 
raise and lower the ball-bearing stage. Thus, without altering 
convenient eyepiece height, and with the instrument stage in 
clear view at all times, fatigue-free operation is assured. 

The built-in illuminating system of the ORTHOLUX is designed 
for transmitted or incident light or combined illumination. The 
ORTHOLUX can be equipped with accessories for the following 
applications: 

y @ BRIGHT FIELD ILLUMINATION 

‘ @ DARK FIELD OBSERVATION i 

@ PHASE CONTRAST 

@ POLARIZED LIGHT 

@ ULTROPAK 
INCIDENT LIGHT 
(for fibers, textiles, 
capillaries, etc.) 

@ FLUORESCENT 
ILLUMINATION 

@ CINE- AND 
PHOTO- 
MICROGRAPHY 

@ VARIOCOLOR 

@ MICRO DRAWING 

I @ TABLE AND 
WALL PROJECTION 

@ XENON ILLUMINATION 

See and examine the ORTHOLUX microscope soon. 
Send for the ORTHOLUX brochure, Department SC-2. 

214858 

E. LEITZ, INC., 468 FOURTH AVENUE, NEW VORK 16, N.Y. 
wisectrigputors of the wortd-famous products cot 
Ernst Leitz G.m.b.H.,Wetzlar, Germany—Ernst Leitz Canada Ltd. 
LEICA CAMERAS - LENSES - MICROSCOPES : BINOCULARS 
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VirTis 

aln-¥-¥4-a Dl edt ate, 

(Vas ola -t-1-Jas-licel as 

 & dehydration 
\ 

of heat-sensitive 

Paty ofS ¥-lalet-t 

Mechanically Refrigerated Freeze-Mobile 

Compact, portable freeze-drying 

Why freeze-drying 9 in your own laboratory! 

APPLICATIONS: 
Samples are frozen solid then subjected to @ Biological Research—safe dehydration of hormones, vitamins, 

high vacuum. When heat is applied under enn: one owmparbantaas, 9 lee 
these conditions, moisture is gradually re- 

moved by sublimation, resulting in a dry, 

porous sample which can be reconstituted 

by adding water. Sample can be preserved 

@ Organic Research—purification of low vapor pressure solvents. 
@ Pharmaceutical—product preservation and dehydration. 
@ Food Industry—preservation of flavor and quality. 
@ Hospital—preserving bones, arteries, skin, etc. 

indefinitely when sealed under vacuwm or This is a complete self-contained, all purpose unit with 

inert gas. infrared heaters, condenser, vacuum drum, pump and 

There is a VirTis Unit for every need, gauge, and mechanically refrigerated unit. Auto- 

ranging from a micro unit with 600-ml matically refrigerated as low as—60°C. Uniformly 

capacity to the mechanical system shown controlled radiant heating for fastest drying. A 

here. Write to S/P for complete details variety of flasks are available for manifold drying. 

and the new VirTis catalog. No. 69126—VirTis Mechanically Refrigerated 
Freeze-Mobile oo CEO e-em 8 8 6 $2,575.00 

Scientific Products 
DIVISION OF AMERICAN HOSPITAL SUPPLY CORPORATION 
GENERAL OFFICES —1210 LEON PLACE, EVANSTON, ILLINOIS 

Regional Offices: Atlanta + Chicago « Columbus -« Dalias - Kansas City « Los Angeles 
Minneapolis « New Yorke« San Francisco + Washington 
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INTERNATIONAL EQUIPMENT COMPANY 

World’s largest manufacturer of laboratory centrifuges 

ANNOUNCES... 

NEW RESEARCH FACILITIES... 

AND A NEW TRADEMARK... 

..- America’s oldest laboratory centrifuge 
manufacturer ... originator of many centrifuging advances... 

and still the leader in developing new and 
better ways to utilize centrifugal force. 

INTERNATIONAL <> EQUIPMENT CO. 

1219 SOLDIERS FIELD ROAD * BOSTON 35, MASSACHUSETTS 
Write for catalog on IEC centrifuges . . . sold and serviced 

the world over by authorized International Dealers. 



ANOTHER GAMMA RADIATION FACILITY 

436 

from NUCLEAR SYSTEMS 

Recently a major oil company came to Nuclear Systems with a rigorous set 

of specifications for a cobalt 60 irradiation facility, including: 

e Dual irradiation chamber e Large sample containment 

e High flux level e Variable diameter annular source 

e Extremely low surface dose rate ; ers 
y fe e Connections for lab utilities to sample 

e Provisions for high temperature 
irradiations e Source strength—20,000 curies 

Unit must be completely self-contained—no auxiliary shielding—and com- 
pletely mechanical in operation, with a series of interlocks to provide fool- 
proof operation. 

Working with their engineers and research people, Nuclear Systems came 
up with an approved design which met all specifications as well as A.E.C. and 
Bureau of Explosives requirements. The unit will be produced, tested and 
delivered early this Spring. 

If you have a requirement for a cobalt 60 irradiation facility, Nuclear 
Systems offers the most complete service in the field. 

PHILADELPHIA ° CHICAGO ° SAN FRANCISCO 

NUCLEAR SYSTEMS \) ae 
APCs 

A DIVISION OF THE BUDD COMPANY, Philadelphia 32, Pa. 
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MASTERING, THE MOLECULE... WITH -ELECTRON MICROSCOPY Re 

| “He oe 
ae 

RCA Electron Microscope aids Parke-Davis 

to develop large-scale poliomyelitis vaccine 

A 
In developing a large-scale method of poliomyelitis vaccine preparation, an 
RCA Electron Microscope enabled Parke-Davis virologists to positively 
identify isolated polio virus. From this achievement stemmed much useful 
information regarding the morphological and anatomical characteristics 
of the polio virus. 

Virus research is but one of the varied fields in which the RCA Electron 
Microscope is aiding man’s quest for knowledge. The ability to produce 
direct electron image magnifications up to 200,000, a convenient grouping of 
controls, and the automating of many operations contribute to its high 
efficiency and assure adjustment ease and operating simplicity. These, plus 
unique high-speed vacuum system, amazing stability. and. radio-frequency 
power supply, are features that have made the RCA Electron Microscope 
the most widely accepted instrument of its kind. The usefulness of these 
microscopes has been further extended by a newly developed Electron 
Diffraction Chamber which permits both transmission and reflection electron 
diffraction studies on all EMU electron microscopes. 

a of vital importance in the sphere of spring and development are Photomicrograph of poliomyelitis virus 
the world’s most versatile x-ray diffraction and spectroscopy instruments (Mahoney strain) magnified 65,000X. 
now offered by RCA. 

Both installation supervision and contract service to keep your instrument Made by Dr. A. R. Taylor of Parke-Davis 
operating at peak efficiency are available from the RCA Service Company. & Company, Detroit, Michigan. 

Full particulars on request. Write to RCA, Dept. P-273, Building 15-1, 
Camden, N.J. In Canada: RCA VICTOR Company Limited, Montreal. 

»l @4 

Wa RADIO CORPORATION of AMERICA 

CAMDEN, N. J. 
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Precise, 

rapid 

duplication 

of 

physico- 

chemical 

reactions 

with 

Raytheon 

Sonic 

Oscillators 

in Electronics 
See ee ae 

Excellence 
r= 

Raytheon Manufacturing Company 
Industrial Apparatus Division 
Power Generator Dept. 
Waltham 54, Massachusetts 

Please send the following Sonic 
Oscillator material: 

(1) Complete specification sheet 
CJ Comprehensive application bibliog- 

raphy 
1 Summary of applications (from more 

than 500 users) 

Name 

Address 

City 

Zone ~ State 
= a oe on an ob us OU ab wa eas oe 
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Letters 

First Person: Immodest or Insecure? 

The present writer would like to add 
his comment to that of Court (1) about 
ascribing false modesty to the use of J 
or we in the editorial entitled “Passive 
voice” [Science 125, 529 (1957)]. That 
editorial sought to discourage the view 
that J or we, used in scientific communi- 
cations, is indicative of immodesty. It 
intimated that “the active voice is, in 
general, more robust and more direct” 
than the passive voice. The latter was 
said to inveigle authors into grammatical 
inexactness, this in turn leading to sci- 
entific inexactness. 

As one concerned with teaching pro- 
fessional writing to graduate students in 
psychology, and as an advocate of the 
passive voice as well (2), the present 
writer follows closely the style manual 
of the American Psychological Associa- 
tion (3). Ever since the first scientific 
psychologist, Wundt, considered that the 
expression of feeling in language was 
more important than communication 
(4), psychologists have been concerned 
with both functions of language. Scien- 
tists in other fields may be interested in 
knowing how psychologists treat person 
and voice in their style manual. Presum- 
ably their treatment of the appearance 
of feelings, or other aspects of the per- 
sonality, in scientific. writing has. been 
influenced by empirical investigations 
with a relatively long history. 

Instead ‘of the first person being scen 
as “robust and . . . direct,” psycholog- 
ical stylists claim that “inexperienced 
and insecure investigators . . . think in 
the first person because they are so over- 
whelmingly concerned with what they 
themselves did, felt, found, or left un- 
done” (3). Such novices were also said 
to have a tendency toward an excessive 
use of we. Psychologists, then, would 
seem to disagree with the editorial view- 
point expressed in Science. 

It is interesting to note, however, that 
both the editorial and the manual pre- 
sented illustrations of faulty and clumsy 
usages of the passive voice and their 
correction. Beyond this similarity there 
was little agreement. 

Whether the active voice expresses 
robustness or inexperience, whether the 
passive voice indicates false modesty or 
objectivity, the remedy for an involved 
and clumsy usage of the passive voice 
seems to lie more in attitude than in 
rule. The passive voice can be well used, 
as the editorial pointed out, if the writer 
is maturely aware of his material and his 
reader as well. In such cases, as indi- 
cated in the psychological manual, the 
writer perceives himself chiefly as a link 
between the two. It is the research which 
is important, not the researcher. Employ- 
ment of the third person would seem to 

emphasize the writing; utilization of the 
first person, the researcher, be he im- 
modest or insecure. 

De. Leso 
Richmond Professional Institute, 
Richmond, Virginia 
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The debate over the appropriateness 
of the active and passive voices will 
doubtless continue as long as we have a 
living language. We should like, for the 
time being, to close the debate with the 
following quotation from Richard Ash- 
er’s “Why are medical journals so dull?” 
[Brit. Med. J., II, 502 (23 Aug. 1958)]: 
“. , . avoiding ‘I’ by impersonality and 
circumlocution leads to dullness and I 
would rather be thought conceited than 
dull. Articles are written to interest the 
reader, not to make him admire the au- 
thor. Overconscientious anonymity can 
be overdone, as in the article by two 
authors which had a footnote, ‘Since this 
article was written, unfortunately one of 
us has died.’ *»—G.DuS. 

German Scientists and 

the Atom Bomb 

Reviews of Robert Jungk’s Brighter 
than a Thousand Suns [J. Cockroft, 
Nature 182, 547 (1958); R. R. Wilson, 
Sci. American 199, 145 (Dec. 1958); E. 
U. Condon, Science 128, 1619 (1958)] 
have not mentioned Werner Heisen- 
berg’s recorded opinion of why German 
scientists failed to develop nuclear weap- 
ons during World War II. Jungk’s in- 
terpretation of the brief and selective 
quotations given on page 89 of his book, 
that such research was restrained by 
humane scruples, is not supported by a 
fuller reading of Heisenberg’s article. An 
abridged translation [W. Heisenberg, 
Nature 160, 211 (1947)] of Heisenberg’s 
1946 statement in Naturwissenschaften, 
“Research in Germany on the technical 
application of atomic energy,” includes 
the following assertions. 

“We have often been asked, not only 
by Germans but also by Britons and 
Americans, why Germany made no at- 
tempt to produce atomic bombs. The 
simplest answer one can give to this 
question is this: because the project 
could not have succeeded under German 
war conditions. . . . Finally—and this is 
a most important fact—the undertaking 
could not even be initiated against the 
psychological background of the men re- 

(Continued on page 523) 
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Continuous Flow 

Cen trifugation 

SEDIMENTATION 

DIRECTLY IN TUBES 

The SERVALL Szent-Gyorgyi & Blum Tube 
System is the most functional approach avail- 
able to continuous flow centrifugation. This Sys- 
tem permits collection of precipitate, from bulk 
sample, directly in tubes during the centrifuging 
operation. 8, 4, or 2 tubes, or even a single tube, 
may be utilized in the SERVALL System mak- 
ing possible the collection of very small amounts 
of precipitate from extremely dilute suspensions. 
Direct tube-type collection is especially favored 
by researchers because it avoids steps that are 
time-wasting and which can seriously reduce the 
degree of separation achieved. 

An ind dent ¢ 
tad ve 

Very high flow rates are obtainable. System 
available for SERVALL Superspeed, Super- 
speed Automatic, Superspeed Enclosed, and 
Superspeed Refrigerated Centrifuges. Also for 
the radically new “RC-2” Automatic Refrig- 
erated Centrifuge (ask us now about this new 
concept in low-temperature instrumentation). 

We have been delivering these work-proven sys- 
tems for almost two years; they are available 
now. Literature upon request: Write for Bul- 
letin SC-2KT. 

not connected with any hvamn te merry | he fete DESIGNERS, MANUFACTURERS AND 
other centrifuge manufac- | ar 2? DOr wa 9 me. LABORATORY INSTRUMENTS 
turer. Established 1934. NORWALK + CONNECTICUT 
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FOR RELIABLE SCALING— 

in making radioisotopes ...or monitoring them 

PERFORMANCE DATA 

The SG-2A Scaler is a completely self- 
contained unit consisting of: 
AMPLIFIER — Chase Higinbotham non- 
blocking type with selectable sensitivity — 
1, 10 or 100 millivolts neg. 
Rise time — 0.20 us. 
Dynamic range (at 1 mv. sens.) 10,000 to 1. 
POWER SUPPLY 
Dual Ranges 300 to 1000 volts, 300 to 
2500 volts. 
Stability — 2 volts low range, 4 volts high 
range (under normal operating conditions.) 
(Available on special order with 5000 volt 
power supply for counters using high volt- 
age gases. Dual ranges 1000 to 2500, 1000 
to 5000 volts.) 
SCALER — three etched wire decade strips 
followed by a precision four digit counter. 
Counts — to 240,000 CPM with less than 
1% coincidence loss, 
Resolving time — 2.5 ys. 
Auto-time — pre-set or elapsed time from 
1 sec. to 60 min. 
Accuracy 0.2 sec, 
(Model SG-2A4 also availiable with all elec- 
tronic pre-set count from 100 — 10,000 
counts.) 

MAATEITEE + PTEETEEE » 

AS LS sisi — 

TMC MODEL SG-2A SCALER PROVIDES ACCURACY YOU CAN 
DEPEND ON—AT THE REACTOR, LABORATORY OR HOSPITAL 

When the SG-2A is used as part of reactor instrumentation, the one millivglt 
sensitivity and wide dynamic range of its Chase Higinbotham non-blocking am- 
plifier permit accurate measurement of neutron levels at start-up long before the 
less sensitive operating instruments detect their presence. For medical diagnostic 
procedures using radioisotopes, many hospitals find that the SG-2A with the 
mobile cart and detector arm (above), provides the reliability and good repro- 
duceability that are particularly necessary for thyroid function studies and blood 
and plasma volume measurements using Iodine (I'3!) tracers, or in determining 
red cell mass with radiochromium (Cr*!). Countless other applications of the 
SG-2A range from radioactivity protective monitoring systems in industry to 
experimental work in college laboratories — wherever there is need for accurate 
radiation measurement. 

If you use radioisotope tracers, write for complete information on the SG-2A 
Scaler, or related TMC detectors, pulse height analyzers, ratemeters and other 
instruments. By describing your work and the radioisotopes being used, you will 
enable TMC to recommend the most suitable instruments for your needs, 

TECHNICAL MEASUREMENT CORPORATION 

441 WASHINGTON AVE., NORTH HAVEN, CONN. 
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Not from Scratch 

The National Defense Education Act of 1958 required the National 
Science Foundation to set up a Science Information Service to “provide, 
or arrange for the provision of, indexing, abstracting, translating, and 
other services leading to a more effective dissemination of scientific infor- 
mation, and undertake programs to develop new or improved methods, 
including mechanized systems, for making scientific information available.” 
The act also provided for a Science Information Council to advise the 
head of the Service. 

The Council and staff met for the first time early this month and 
agreed that the explosive expansion in the volume of research is the crux 
of our difficulties. The increased pace of scientific and technical research 
has strained the resources of established journals and libraries, stimulated 
the formation of new outlets, and magnified the tasks of indexers, abstrac- 
tors, and translators. They further agreed that, although existing abstract- 
ing services are doing a good job, some gaps exist and coverage should be 
expanded; that there is far too much “unpublished research” buried in 
miscellaneous government and industrial reports; and that the increasing 
importance of the literature in Russian, Japanese, and other exotic lan- 
guages requires that an extensive translation program will have to be main- 
tained for some time to come. 

Similar problems are engaging the attention ui all technically advanced 
countries. The attempts to cope with the problems differ in different 
countries. Russia uses the highly centralized, governmentally controlled 
Soviet All-Union Institute of Scientific and Technical Information. It is 
now clear that we shall follow a different pattern. Our new agency will 
attempt to coordinate and, where necessary, to support the activities of 
the many public and private agencies that process scientific information. 
Proponents of this approach argue that it is better to build on the exist- 
ing system than to start from scratch with an entirely new organization; 
and that a decentralized system is inherently more flexible in solving the 
many problems of retrieval, indexing, and mechanical translation. 

The success of the new Service will be dependent upon the extent to 
which it is able to get cooperation from the other information agencies. 
Doubtless its ability to offer financial support to private abstracting serv- 
ices, journals, and translating services will assure their cooperation. The 
same factor will operate, but to a lesser extent, with the Government 
agencies that produce scientific information: the Department of Com- 
merce, the Atomic Energy Commission, the Central Intelligence Agency, 
and so on. 

In any event, in establishing the new agency, Congress has sharply in- 
creased the funds available to the National Science Foundation for infor- 
mation; they jumped from $1.9 million in fiscal year 1958 to $3.6 million 
in 1959; the estimated expenditure for 1960 is $5.1 million. The way funds 
will be allotted within the Service for 1960 is as follows: foreign science 
information (mainly for translations), $1.95 million; support for publica- 
tions and reference service, $1.5 million; research on scientific information 
problems, $900,000; international scientific exchanges, $500,000; and un- 
published research information, $250,000. 

In stating that its aim is that in the future “any U.S. scientist can obtain 
any item of scientific information he needs, no matter where it originates,” 
the Information Service is aiming high. We hope it hits the mark—G.DuS. 



AUTO-GAMMA 

AUTOMATIC GAMMA SAMPLE CHANGER 

NOW... completely Automatic Scintillation Counting ! 

Here is an instrument that quickly pays for 
itself by saving staff time. It can be operated 
twenty-four hours per day and seven days per 
week without attendance. Also, more samples 
can be counted and better data obtained by 
using longer counting periods and more re- 
peat counts. 

Test tubes are 16 mm diameter by 150 mm 
long for standard well-type scintillation detec- 
tors. Any number up to ONE HUNDRED 
SAMPLES can be counted at each loading. 
After the last sample in the turntable has been 
transferred to the scintillation detector, 
counted, and returned to its place in the turn- 

* Trademark 

Packard Instrument Company, 

DEPT. A © P,. O. BOX 428 © LA GRANGE, 

table, the unit resets to the first sample and 
starts over again. Counting periods are based 
on both preset time and preset count, and 
counting is stopped by whichever is reached 
first. Sample number, time interval and scaler 
reading are all recorded on the paper tape. 

The Auto-Gamma Sample Changer is avail- 
able for many different systems. It can be pur- 
chased as a complete unit with a choice of 
large or small sodium iodide crystals. It can 
also be used with scintillation spectrometers or 
with simple scaler systems. 

For full information request Auto-Gamma 
Bulletin. 
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Kinds of Probability 

Although there are at least five kinds of 

probability, we can get along with just one kind. 

The mathematician, the statistician, 
and the philosopher do different things 
with a theory of probability. The mathe- 
matician develops its formal conse- 
quences,, the statistician applies the work 
of the mathematician, and the philoso- 
pher describes in general terms what this 
application consists in. The mathemati- 
cian develops symbolic tools without 
worrying overmuch what the tools are 
for; the statistician uses them; the phi- 
losopher talks about them. Each does his 
job better if he knows something about 
the work of the other two. 

What is it about probability that has 
interested philosophers? Principally, it 
is the question whether probability can 
be defined in terms of something other 
than itself, and, if not, how the idea of 
probability is used, what is its meaning, 
what are the shades of meaning, Can we 
verify that probability exists, or must we 
be satisfied to say how it is used? Is the 
“use” theory of meaning more appro- 
priate than the “verification” theory? It 
seems to me that the philosopher’s job is 
mainly to describe what a man does or 
thinks at the precise moment that he uses 
the idea of probability. 
Our main question is this: are there 

different kinds of probability? The ques- 
tion is analogous to the one “Are there 
different kinds of life?” In a sense there 
are two kinds of life: animal and vege- 
table; in another sense there are as many 
as there are genera or species; in yet an- 
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other sense there is only one kind of life, 
since life is indivisible, and even the dis- 
tinction between animals and vegetables 
is misleading in some contexts. (As a 
matter of fact, even -the distinction be- 
tween living and inanimate matter can 
mislead people into supposing that evo- 
lution is impossible.) Much of the con- 
troversy about the theory of probability 
is like this. From some points of view 
there are at least five kinds of probabil- 
ity; from another point of view they can 
all be defined in terms of a single kind. 
I shall elaborate this remark and begin 
by describing some different kinds of 
probability. Classification of different 
kinds of probability is half the problem 
of the philosophy of probability. 

The Classical Definition 

Some billion years ago, an anonymous 
speck of protoplasm protruded the first 
primitive pseudopodium into the prim- 
eval slime, and perhaps the first state of 
uncertainty occurred. Thousands of years 
ago words such as maybe, chance, luck, 
and fate were introduced into languages. 
If a theory is a method of using lan- 
guage, we could say that theories of 
probability are thousands of years old. 
But often a usage of language is not dig- 
nified by the name theory unless a real 
effort has been made to describe this 
usage accurately: a theory, then, is not 
just talk, but is also talk about talk. (Phi- 
losophers of science talk about talk about 

talk.) So when Aristotle (about 300 B.c.) 
said “the probable is what usually hap- 
pens,” and when Cicero (about 60 B.c.) 
described probability as the “guide of 
life,’ they had formulated primitive 
theories of probability and of rational 
behavior. We can hardly tell whether 
these theories had any practical results; 
at any rate, the ancient Romans later 
practised insurance, and Domitius Ulpi- 
anus drew up a table of life expectancies 
(about A.p. 200.) 
Mathematical ideas, however, date 

back only a few hundred years. A com- 
mentary in 1477 on Dante’s Purgatorio 
gives the probabilities of various totals 
when three dice are thrown. Perhaps the 
application was to cleromancy (divina- 
tion by dice). In the 16th century, Car- 
dan, an inveterate gambler, made sev- 
eral simple probability calculations of 
use to gamblers. He defined probability 
as a “proportion of equally probable 
cases”; for example, of the 36 possible 
results of throwing two dice, three give 
a total of 11 or more points, so the 
probability of this event is defined as 
1/12 if the 36 possible results are equally 
probable. The definition by equally prob- 
able cases is usually called the “classical 
definition.” 

The origin of the mathematical the- 
ory of probability is not usually ascribed 
to Cardan, but rather to Pascal (1654), 
who, in correspondence with Fermat, 
solved the first mathematically nontrivial 
problems. The first book on the subject, 
of any depth, was published soon after- 
wards by Huygens. 

All of these authors were concerned 
with games of chance, and although they 
defined probability as a proportion of 
equally probable cases, their purpose 
must have been to explain why certain 
long-run proportional frequencies of suc- 
cess occurred. Without being explicit 
about it they were trying to explain one 
kind of probability in terms of another 
kind. James Bernouilli was much more 
explicit about it, in his famous work Ars 
Conjectandi, published in 1713, eight 
years after his death. His “law of large 
numbers” states that in n “trials,” each 
with probability p of success, the num- 
ber of successes will very probably be 
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close to pn if n is large. For example, 
if a coin has probability exactly % of 
coming down heads, and if it is tossed 
a thousand times, then the number of 
heads is unlikely to differ much from 
500; more precisely, the proportion of 
heads is unlikely to differ much from 
Y, In fact, the number of heads will 
very probably lie between 470 and 530. 
In a million tosses the number of heads 
will very probably lie between 499,000 
and 501,000. These results are based on 
the assumption that the probability of 
heads is ¥2 at each throw, no matter 
what the results of previous throws may 
have been. In other words, the trials 
must be “causally independent.” Ber- 
nouilli did not make it clear that the 
trials must be causally independent and 
that pn must be large. If your probability, 
p, of winning a sweepstake is 1/1,000,000, 
then Bernouilli’s theorem would not be 
applicable until you had entered several 
million sweepstakes (by which time you 
would be too old to care). 

Bernouilli proved his theorem on the 
assumption that the probability, p, was 
defined as a proportion of equally prob- 
able cases. But he tried to apply the the- 
orem to social affairs in which this defi- 
nition is hardly appropriate. Worse yet: 
the probability is likely to be variable. 

Subjective Probability 

Even in games of chance the classical 
definition is not entirely satisfactory, for 
the games may not be “fair.” A fair 
game of chance is one in which the ap- 
parently equal probabilities “really are” 
equal. In order to give this definition of 
a fair game any substance we must again 
distinguish between two kinds of proba- 
bility. Consider, for example, the proba- 
bility that cutting an ordinary pack of 
playing cards will put a red card at the 
bottom of the pack, an event that I shall 
call a “success.” Since half the cards are 
red and half are black, the probability 
would seem to be 1 if the pack of cards, 
and its shuffling, are fair. But if all the 
red cards have dirty, sticky faces, then 
a black card is more likely to be brought 
to the bottom. If we knew the red cards 
had sticky faces we would prefer to bet 
on a black card, in a “level bet.” But if 
we did not know it, then the. probability 
would still be 4 for us. Even if we al- 
lowed for the possibility of stickiness, the 
black cards are as likely to be more 
sticky as to be less so, unless we have 
some further information. For us the first 
cut has probability 2 of being successful. 
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We may have an opponent who knows 
that the red cards are stickier. For him 
the probability is not the same as it is 
for us. This example shows that per- 
sonal, or subjective, or logical probabil- 
ity depends on the given information as 
well as on the event whose probability 
is to be estimated. This is the reason for 
notation of the form 

P(E|F) 

read from left to right (like all good no- 
tations) “the probability of E given F.” 
For the sake of generality, E and F may 
be interpreted as propositions. This no- 
tation (or equivalent ones) has become 
standard during the present century. In 
this notation the probabilities we have 
just been discussing are 

P(bottom card is red| 
the cards have been well shuffled) 

and 

P(bottom card is red|the cards have 
been well shuffled by normal standards, 

but the red ones have sticky faces). 

The use of the vertical stroke, or equiva- 
lent notation, is likely to save us from 
the errors that may arise through talking 
simply about the “probability that the 
bottom card will be red,” without refer- 
ence to the “given” (= assumed) infor- 
mation. 

Physical Probability 

Suppose that our opponent has car- 
ried out a very extensive experiment and 
has decided that the long-run proportion 
of successes is 0.47 (instead of %). We 
may be tempted to call this the “true 
probability,” or “physical probability,” 
or “material probability,” or “chance,” 
or “propensity,” and to regard it as hav- 
ing an impersonal, public, or objective 
significance. Whether or not physical 
probability is regarded as distinct from 
personal, private, intuitive, subjective, or 
logical probability, it is often convenient 
to talk as if it were distinct. I shall, how- 
ever, argue later on that its numerical 
value can be defined in terms of subjec- 
tive probability. 

A physical probability is the probabil- 
ity of a “success” given the “experimen- 
tal setup.” So for physical probabilities, 
too, it is convenient to have a notation 
of the form 

P(E\F) 

We can distinguish between true and hy- 
pothetical probabilities, depending on 
whether the experimental setup is true or 

hypothetical. For example, we can take 
an actual pack of cards and we can dis- 
cuss the probability that the bottom card 
will be red “given” (= on the assumption 
that) all the clubs have been omitted, 
This probability makes sense even if the 
clubs have not in fact been omitted, and 
the probability will then be “hypotheti- 
cal” and not “true.” It so happens that 
it is decidedly useful to talk about hypo- 
thetical probabilities as well as true ones, 
We could imagine a physical chemist 

who could analyze the chemicals on the 
faces of the cards and then compute the 
probability of success by quantum the- 
ory. But this would be a far cry from the 
simple physical symmetry that led Car- 
dan and Pascal to judgments of equal 
probability, or from the logical symmetry 
that caused us to consider black and red 
to be equally likely to be the stickier. It 
is perhaps clear by now that the classical 
definition, however suggestive, is by no 
means general enough to cover all the 
uses of the word probability. 

Inverse Probability 

Most applications of the theory of 
probability to the social sciences are more 
like unfair games of chance than fair 
ones. If n smokers are sent question- 
naires and r of them refuse to fill them 
out, what is the probability, p, that the 
next smoker selected will refuse to fill 
out his questionnaire? And what is the 
proportion of all smokers who will re- 
fuse? Whereas Bernouilli’s theorem 
works from a knowledge of fp to infor- 
mation about the number of “successes” 
in the sample, the answer here seems to 
require the inverse process. A simple esti- 
mate of p is r/n, but if r is small this 
may be a poor estimate, especially if 
r=0. (To say that the probability of 
an event is 0 is to say that the event is 
infinitely unlikely. Such an assertion is 
not justified merely by 100 percent fail- 
ures in the past.) Sometimes r/n is 
taken as a definition of probability; it 
may be called the “naive” definition. 

A better attempt at “inverting Ber- 
nouilli’s theorem” was made by Thomas 
Bayes in a paper published posthumously 
in 1763. The method is known as “‘in- 
verse probability,” and was given a 
prominent place in Laplace’s Théorie 
analytique des probabilités (1812). It 
may also be described as the Bayes-La- 
place method of statistical inference. In 
modern terminology the principle of in- 
verse probability can be expressed in 
terms of “initial” probabilities, “final” 

SCIENCE, VOL. 129 

proba’ 
itial p 
proba’ 
bility 
forme 
been 
so the 
priate 
proba 
forme 
in ger 
is dif 
pothe 
pothe 
perim 

For 
hypot 
coin j 
and si 
of th 
is, eac 
is toss 
every 
hypot 

Bay 
final 
portic 
its lik 
proba 
to 1/ 
proba 
heade 

Alt 
cleare 
that 
equal 
Lapla 
unkn¢ 
initial 
were 
value 
exam 
(0, 0 
1.00) 
the a 
ing a 
there, 
more 
makir 
distril 
and 1 
of su 
“suce 
matec 

For « 
trials, 
cess i 
after 
matec 
trials, 
is ope 
disput 

20 FER 



ee, See, Se. 

probabilities, and “likelihoods.” The in- 
itial probability (also called the “prior” 
probability) of a hypothesis is its proba- 
bility before some experiment is per- 
formed. (There may or may not have 
been previous experiments or evidence, 
so the description “a priori” is inappro- 
priate.) The final probability is the 
probability after the experiment is per- 
formed. These probabilities are different, 
in general, because the given information 
is different. The likelihood of a hy- 
pothesis is the probability, given that hy- 
pothesis, of the actual result of the ex- 
periment. 

For example, suppose we have two 
hypotheses about.a coin, either that the 
coin is fair or that it is double-headed, 
and suppose that the initial probabilities 
of these two hypotheses are equal, that 
is, each is 1. Suppose now that the coin 
is tossed ten times and comes down heads 
every time. The likelihoods of the two 
hypotheses are then 272° = 1/1024 and 1. 

Bayes’ theorem is, in effect, that the 
final probability of a hypothesis is pro- 
portional to its initial probability times 
its likelihood. In our example, the final 
probabilities are therefore proportional 
to 1/1024 and 1. Therefore, the final 
probability that the coin is double- - 
headed is 1024/1025, or nearly certain. 
Although Laplace’s exposition was 

clearer than Bayes’, he blatantly assumed 
that initial probabilities were always 
equal, whereas Bayes was more modest. 
Laplace assumed, for example, that an 
unknown physical probability, p, was 
initially (that is, before any observations 
were taken) equally likely to “take any 
value” between 0 and 1; he assumed, for 
example, that each of the intervals 
(0, 0.01), (0.01, 0.02), ..., (0.99, 
1.00) initially had probability 0.01. In 
the applications, p is what we are call- 
ing a physical probability existing “out 
there,” whereas the probability 0.01 is a 
more subjective kind of probability. By 
making this assumption of a “uniform 
distribution” of probability between 0 
and 1, Laplace proved his so-called “law 
of succession.” This states that after r 
“successes” in n “trials,” p can be esti- 
mated as 

(r+1)/(n+ 2) 

For example, after one success in two 
trials, p is estimated as 1; after one suc- 
cess in one trial, p is estimated as 2/3; 
after no success in one trial, p is esti- 
mated as 1/3; after-no success in no 
trials, p is estimated as 1%. The formula 
is open to dispute and has often been 
disputed. It leads, for example, to the 
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conclusion that anything that has been 
going on for a given length of time has 
probability 1 of going on for the same 
length of time again. This does not seem 
to me to be too bad a rule of thumb if 
it is applied with common sense. 

Inverse probability is by no means 
the only method of statistical inference. 
There is, for example, an important 
method known as “maximum likeli- 
hood,” used at times by Daniel Ber- 
nouilli (1777), Gauss (1823), and espe- 
cially by Fisher (1912). In this method, 
that hypothesis is selected whose likeli- 
hood is a maximum, where “likelihood” 
is defined as it is above. For the simple 
sampling experiment mentioned above, 
the method of maximum likelihood 
leads to the naive estimate r/n, which 
in my opinion is not as good as the re- 
sult given by Laplace’s law of succession. 

A familiar objection to the use of in- 
verse probability is that the initial prob- 
abilities cannot usually be determined by 
clear-cut rules. The method of maxi- 

’ mum likelihood is clear-cut, and does 
not lend itself so easily to conscious or 
unconscious cheating. But for small sam- 
ples it can lead to absurd conclusions. 
The method of inverse probability, al- 
though more arbitrary, need never lead 
to absurdity unless it is dogmatically 
combined with an assumption that the 
initial probabilities of alternative hy- 
potheses are invariably equal. 

Definition by Long-run Frequency 

One of Laplace’s tricks was to use the 
expression “equally possible cases” in- 
stead of “equally probable cases,” and 
thereby to pretend that he had defined 
probability completely. Not many peo- 
ple today are taken in by this verbal 
trick. 

Leslie Ellis (1843), A. Cournot 
(1843), G. Boole (1854), and J. Venn 
(in a full-length treatise, 1866), were 
not taken in. They asked, for example, 
how you could prove that a die was un- 
loaded except by throwing it a great 
number of times. They proposed to solve 
the problem of inverting Bernouilli’s 
theorem by simply defining physical 
probability in terms of long-run fre- 
quency (“frequentism’”). 

If a roulette wheel is spun 300 times 
and there is no occurrence of a 7 should 
we regard the probability of a 7 on the 
next spin as 1/37 (its “official” value), 
or as 0, or as some intermediate value? 
This simple question exposes the weak- 
ness both of Laplace’s position and of 

pure frequentism. The frequentist would 
perhaps refuse to make any estimate 
and would say “spin the wheel another 
few hundred times.” Owing to lack of 
space I shall leave this question and con- 
sider an even simpler one. 

Suppose that a coin-spinning machine 
is set to work and produces the sequence 

HTHTHTHTHTHTHTHTHTHT 

The proportion of heads is precisely ¥/2 
and it seems reasonable to predict that 
the “Venn limit,” that is, the limiting 
proportion of heads if the sequence is 
indefinitely continued, will also be '/. 
Yet no one would say that the spinning 
was fair. This type of difficulty was 
recognized by Venn but was not ade- 
quately met. R. von Mises (1919) pro- 
posed a new frequentist theory of prob- 
ability based on the notion of infinite! 
long random sequences—what he called 
“irregular collectives.” The main prop- 
erty ‘Of an irregular collective is that the 
proportion of “successes” (say heads) is 
the same for every sub-sequence selected 
in advance. This property is closely re- 
lated to the impossibility of a successful 
gambling system. An irregular collective 
is an abstraction like a point in Euclidean 
geometry. Von Mises drew a clear dis- 
tinction between the mathematical or 
abstract theory and the problem of ap- 
plication of that theory. He was perhaps 
the first person to make this distinction 
explicit for the theory of probability, 
in other words, to advocate Euclid’s 
method, the “axiomatic method.” But 
having made the distinction, he virtually 
ignored the philosophical problem of 
application. He stated, like the 19th- 
century frequentists, that in the appli- 
cations the sequences must be long, but 
he did not say how long; just as the 
geometer might say that dots mu.‘ be 
small before they are called points, with- 
out saying how small. But the modern 
statistician often uses small samples; he 
is like a draftsman with a blunt pencil. 
He would like to know how long is.a 
long run. As J. M. Keynes said, “In the 
long run we shall all be dead.” 

If a frequentist is cross-examined about 
how long is a long run, it is possible to 
deduce something about the implicit in- 
itial probabilities that he is using. This 
can be done algebraically, by assuming 
that the initial probabilities exist as “un- 
knowns,” applying the theory of prob- 
ability, including Bayes’ theorem, mak- 
ing use of the frequentist’s judgments, 
and finally solving for the unknown in- 
itial probabilities (or getting upper and 
lower bounds for them). In this way 
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close to pn if n is large. For example, 
if a coin has probability exactly 14 of 
coming down heads, and if it is tossed 
a thousand times, then the number of 
heads is unlikely to differ much from 
500; more precisely, the proportion of 
heads is unlikely to differ much from 
1%. In fact, the number of heads will 
very probably lie between 470 and 530. 
In a million tosses the number of heads 
will very probably lie between 499,000 
and 501,000. These results are based on 
the assumption that the probability of 
heads is ¥2 at each throw, no matter 
what the results of previous throws may 
have been. In other words, the trials 
must be “causally independent.” Ber- 
nouilli did not make it clear that the 
trials must be causally independent and 
that pn must be large. If your probability, 
p, of winning a sweepstake is 1/1,000,000, 
then Bernouilli’s theorem would not be 
applicable until you had entered several 
million sweepstakes (by which time you 
would be too old to care). 

Bernouilli proved his theorem on the 
assumption that the probability, p, was 
defined as a proportion of equally prob- 
able cases. But he tried to apply the the- 
orem to social affairs in which this defi- 
nition is hardly appropriate. Worse yet: 
the probability is likely to be variable. 

Subjective Probability 

Even in games of chance the classical 
definition is not entirely satisfactory, for 
the games may not be “fair.” A fair 
game of chance is one in which the ap- 
parently equal probabilities “really are” 
equal. In order to give this definition of 
a fair game any substance we must again 
distinguish between two kinds of proba- 
bility. Consider, for example, the proba- 
bility that cutting an ordinary pack of 
playing cards will put a red card at the 
bottom of the pack, an event that I shall 
call a “success.” Since half the cards are 
red and half are black, the probability 
would seem to be 1 if the pack of cards, 
and its shuffling, are fair. But if all. the 
red cards have dirty, sticky faces, then 
a black card is more likely to be brought 
to the bottom. If we knew the red cards 
had sticky faces we would prefer to bet 
on a black card, in a “level bet.” But if 
we did not know it, then the probability 
would still be 4 for us. Even if we al- 
lowed for the possibility of stickiness, the 
black cards are as likely to be more 
sticky as to be less so, unless we have 
some further information. For us the first 
cut has probability % of being successful. 
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We may have an opponent who knows 
that the red cards are stickier. For him 
the probability is not the same as it is 
for us. This example shows that per- 
sonal, or subjective, or logical probabil- 
ity depends on the given information as 
well as on the event whose probability 
is to be estimated. This is the reason for 
notation of the form 

P(E\F) 

read from left to right (like all good no- 
tations) “the probability of E given F.” 
For the sake of generality, E and F may 
be interpreted as propositions. This no- 
tation (or equivalent ones) has become 
standard during the present century. In 
this notation the probabilities we have 
just been discussing are 

P (bottom card is red| 
the cards have been well shuffled ) 

and 

P(bottom card is red|the cards have 
been well shuffled by normal standards, 

but the red ones have sticky faces). 

The use of the vertical stroke, or equiva- 
lent notation, is likely to save us from 
the errors that may arise through talking 
simply about the “probability that the 
bottom card will be red,” without refer- 
ence to the “given” (=assumed) infor- 
mation. 

Physical Probability 

Suppose that our opponent has car- 
ried out a very extensive experiment and 
has decided that the long-run proportion 
of successes is 0.47 (instead of %). We 
may be tempted to call this the “true 
probability,” or “physical probability,” 
or “material probability,” or “chance,” 
or “propensity,” and to regard it as hav- 
ing an impersonal, public, or objective 
significance. Whether or not physical 
probability is regarded as distinct from 
personal, private, intuitive, subjective, or 
logical probability, it is often convenient 
to talk as if it were distinct. I shall, how- 
ever, argue later on that its numerical 
value can be defined in terms of subjec- 
tive probability. 
A physical probability is the probabil- 

ity of a “success” given the “experimen- 
tal setup.” So for physical probabilities, 
too, it is convenient to have a notation 
of the form 

P(E\F) 

We can distinguish between true and hy- 
pothetical probabilities, depending on 
whether the experimental setup is true or 

hypothetical. For example, we can take 
an actual pack of cards and we can dis- 
cuss the probability that the bottom card 
will be red “given” (= on the assumption 
that) all the clubs have been omitted, 
This probability makes sense even if the 
clubs have not in fact been omitted, and 
the probability will then be “hypotheti- 
cal” and not “true.” It so happens that 
it is decidedly useful to talk about hypo- 
thetical probabilities as well as true ones, 
We could imagine a physical chemist 

who could analyze the chemicals on the 
faces of the cards and then compute the 
probability of success by quantum the- 
ory. But this would be a far cry from the 
simple physical symmetry that led Car- 
dan and Pascal to judgments of equal 
probability, or from the logical symmetry 
that caused us to consider black and red 
to be equally likely to be the stickier. It 
is perhaps clear by now that the classical 
definition, however suggestive, is by no 
means general enough to cover all the 
uses of the word probability. 

Inverse Probability 

Most applications of the theory of 
probability to the social sciences are more 
like unfair games of chance than fair 
ones. If nm smokers are sent question- 
naires and r of them refuse to fill them 
out, what is the probability, p, that the 
next smoker selected will refuse to fill 
out his questionnaire? And what is the 
proportion of all smokers who will re- 
fuse? Whereas Bernouilli’s theorem 
works from a knowledge of p to infor- 
mation about the number of “successes” 
in the sample, the answer here seems to 
require the inverse process. A simple esti- 
mate of p is r/n, but if r is small this 
may be a poor estimate, especially if 
r=0. (To say that the probability of 
an event is 0 is to say that the event is 
infinitely unlikely. Such an assertion is 
not justified merely by 100 percent fail- 
ures in the past.) Sometimes r/n is 
taken as a definition of probability; it 
may be called the “naive” definition. 

A better attempt at “inverting Ber- 
nouilli’s theorem” was made by Thomas 
Bayes in a paper published posthumously 
in 1763. The method is known as “‘in- 
verse probability,’ and was given a 
prominent place in Laplace’s Théorie 
analytique des probabilités (1812). It 
may also be described as the Bayes-La- 
place method of statistical inference. In 
modern terminology the principle of in- 
verse probability can be expressed in 
terms of “initial” probabilities, “final” 
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probabilities, and “likelihoods.” The in- 
itial probability (also called the “prior” 
probability) of a hypothesis is its proba- 
bility before some experiment is per- 
formed. (There may or may not have 
been previous experiments or evidence, 
so the description “a priori” is inappro- 
priate.) The final probability is the 
probability after the experiment is per- 
formed. These probabilities are different, 
in general, because the given information 
is different. The likelihood of a hy- 
pothesis is the probability, given that hy- 
pothesis, of the actual result of the ex- 
periment. 

For example, suppose we have two 
hypotheses about.a coin, either that the 
coin is fair or that it is double-headed, 
and suppose that the initial probabilities 
of these two hypotheses are equal, that 
is, each is 1/2. Suppose now that the coin 
is tossed ten times and comes down heads 
every time. The likelihoods of the two 
hypotheses are then 272° = 1/1024 and 1. 

Bayes’ theorem is, in effect, that the 
final probability of a hypothesis is pro- 
portional to its initial probability times 
its likelihood. In our example, the final 
probabilities are therefore proportional 
to 1/1024 and 1. Therefore, the final 
probability that the coin is double- - 
headed is 1024/1025, or nearly certain. 
Although Laplace’s exposition was 

clearer than Bayes’, he blatantly assumed 
that initial probabilities were always 
equal, whereas Bayes was more modest. 
Laplace assumed, for example, that an 
unknown physical probability, p, was 
initially (that is, before any observations 
were taken) equally likely to “take any 
value” between 0 and 1; he assumed, for 
example, that each of the intervals 
(0, 0.01), (0.01, 0.02), ... , (0.99, 
1.00) initially had probability 0.01. In 
the applications, p is what we are call- 
ing a physical probability existing “out 
there,” whereas the probability 0.01 is a 
more subjective kind of probability. By 
making this assumption of a “uniform 
distribution” of probability between 0 
and 1, Laplace proved his so-called “law 
of succession.” This states that after r 
“successes” in n “trials,” p can be esti- 
mated as 

(r+1)/(n+2) 

For example, after one success in two 
trials, p is estimated as 2; after one suc- 
cess in one trial, p is estimated as 2/3; 
after no success in one trial, p is esti- 
mated as 1/3; after.no success in no 
trials, p is estimated as %. The formula 
is open to dispute and has often been 
disputed. It leads, for example, to the 
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conclusion that anything that has been 
going on for a given length of time has 
probability 1 of going on for the same 
length of time again. This does not seem 
to me to be too bad a rule of thumb if 
it is applied with common sense. 

Inverse probability is by no means 
the only method of statistical inference. 
There is, for example, an important 
method known as “maximum likeli- 
hood,” used at times by Daniel Ber- 
nouilli (1777), Gauss (1823), and espe- 
cially by Fisher (1912). In this method, 
that hypothesis is selected whose likeli- 
hood is a maximum, where “likelihood” 
is defined as it is above. For the simple 
sampling experiment mentioned above, 
the method of maximum likelihood 
leads to the naive estimate r/n, which 
in my opinion is not as good as the re- 
sult given by Laplace’s law of succession. 

A familiar objection to the use of in- 
verse probability is that the initial prob- 
abilities cannot usually be determined by 
clear-cut rules, The method of maxi- 

’ mum likelihood is clear-cut, and does 
not lend itself so easily to conscious or 
unconscious cheating. But for small sam- 
ples it can lead to absurd conclusions. 
The method of inverse probability, al- 
though more arbitrary, need never lead 
to absurdity unless it is dogmatically 
combined with an assumption that the 
initial probabilities of alternative hy- 
potheses are invariably equal. 

Definition by Long-run Frequency 

One of Laplace’s tricks was to use the 
expression “equally possible cases” in- 
stead of “equally probable cases,” and 
thereby to pretend that he had defined 
probability completely. Not many peo- 
ple today are taken in by this verbal 
trick. 

Leslie Ellis (1843), A. Cournot 
(1843), G. Boole (1854), and J. Venn 
(in a full-length treatise, 1866), were 
not taken in. They asked, for example, 
how you could prove that a die was un- 
loaded except by throwing it a great 
number of times. They proposed to solve 
the problem of inverting Bernouilli’s 
theorem by simply defining physical 
probability in terms of long-run fre- 
quency (“frequentism”). 

If a roulette wheel is spun 300 times 
and there is no occurrence of a 7 should 
we regard the probability of a 7 on the 
next spin as 1/37 (its “official” value), 
or as 0, or as some intermediate value? 
This simple question exposes the weak- 
ness both of Laplace’s position and of 

pure frequentism. The frequentist would 
perhaps refuse to make any estimate 
and would say “spin the wheel another 
few hundred times.” Owing to lack of 
space I shall leave this question and con- 
sider an even simpler one. 

Suppose that a coin-spinning machine 
is set to work and produces the sequence 

HTHTHTHTHTHTHTHTHTHT 

The proportion of heads is precisely ¥/2 
and it seems reasonable to predict that 
the “Venn limit,” that is, the limiting 
proportion of heads if the sequence is 
indefinitely continued, will also be 1. 
Yet no one would say that the spinning 
was fair. This type of difficulty was 
recognized by Venn but was not ade- 
quately met. R. von Mises (1919) pro- 
posed a new frequentist theory of prob- 
ability based on the notion of infinitel. 
long random sequences—what he called 
“irregular collectives.” The main prop- 
erty Of an irregular collective is that the 
proportion of “successes” (say heads) is 
the same for every sub-sequence selected 
in advance. This property is closely re- 
lated to the impossibility of a successful 
gambling system. An irregular collective 
is an abstraction like a point in Euclidean 
geometry. Von Mises drew a clear dis- 
tinction between the mathematical or 
abstract theory and the problem of ap- 
plication of that theory. He was perhaps 
the first person to make this distinction 
explicit for the theory of probability, 
in other words, to advocate Euclid’s 
method, the “axiomatic method.” But 
having made the distinction, he virtually 
ignored the philosophical problem of 
application. He stated, like the 19th- 
century frequentists, that in the appli- 
cations the sequences must be long, but 
he did not say how long; just as the 
geometer might say that dots must be 
small before they are called points, with- 
out saying how small. But the modern 
statistician often uses small samples; he 
is like a draftsman with a blunt pencil. 
He would like to know how long is.a 
long run. As J. M. Keynes said, “In the 
long run we shall all be dead.” 

If a frequentist is cross-examined about 
how long is a long run, it is possible to 
deduce something about the implicit in- 
itial probabilities that he is using. This 
can be done algebraically, by assuming 
that the initial probabilities exist as “un- 
knowns,” applying the theory of prob- 
ability, including Bayes’ theorem, mak- 
ing use of the frequentist’s judgments, 
and finally solving for the unknown in- 
itial probabilities (or getting upper and 
lower bounds for them). In this way 
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the frequentist may be seen, in spite of 
hot denials, to be behaving,as if he had 
judgments concerning initial probabili- 
ties of hypotheses. Or he may be caught 
in a contradiction. 

Like Venn, von Mises deliberately re- 
stricted the generality of the theory to 
situations where the long-run frequency 
definition seemed to be reasonable. He 
was entitled to do this but he was not 
justified in being intolerant of theories 
that try to achieve more, and especially 
those that concern themselves more with 
the philosophical problem of applica- 
bility. 
Among other brilliant mathematicians 

since von Mises who have developed the 
mathematical theory, perhaps Kolmogo- 
rov deserves special mention. Most of 
these mathematicians have been con- 
cerned both with the mathematical the- 
ory and with its applications, but much 
less with the philosophical problem of 
applicability. Among those who have 
been so concerned were the philosopher 
W. E. Johnson, his two pupils J. M. 
Keynes (J) and H. Jeffreys (2), F. P. 
Ramsey (3), B. de Finetti (4), B. O. 
Koopman (5), R. Carnap (6), B. Rus- 
sell (7), I. J. Good (8), and L. J. Sav- 
age (9). 

Neoclassical Definition 

Some of these writers are dualists and 
hold that one should talk about two 
kinds of probability. Others put most 
emphasis on the subjectivistic or logical 
interpretation. Here I shall merely sum- 
marize some of my own views, which in 
one respect or another are closely re- 
lated to those of the other authors just 
mentioned. The theory may reasonably 
be called “neoclassical” or “neo-Bayes- 
ian,” since its opponents are primarily 
frequentists, and since Bayes’ theorem is 
restored to a primary position from which 
it had been deposed by the orthodox 
statisticians of the second quarter of the 
20th century, especially by R. A. Fisher. 

1) The function of the theory of sub- 
jective probability is to introduce as 
much objectivity (impersonality) as pos- 
sible into “your” subjective body of be- 
liefs, not to make it completely imper- 
sonal, which may be impossible. With 
the help of a mathematical theory, based 
on a few axioms, a body of beliefs can 
be enlarged and inconsistencies in it can 
be detected. A subjective probability is 
a degree of belief that belongs to a body 
of beliefs from which the worst incon- 
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sistencies have been removed by means 
of detached judgments. 

2) Subjective probabilities are not 
usually precise but are circumscribed by 
inequalities (“taking inequalities seri- 
ously” or “living with vagueness’). 

3) Probability judgments are plugged 
into a sort of black box (the abstract 
or mathematical theory) and discern- 
ments are fed out; the judgments can 
be of very varied type, so that nothing 
of value in frequentism, classicism, or 
any other theory is lost. 

4) Many orthodox statistical tech- 
niques achieve objectivity only by throw- 
ing away information, sometimes too 
much. One way this can happen is if 
the observations supplied by a very ex- 
pensive experiment support a hypothesis 
not thought of in advance of the experi- 
ment. In such circumstances, it will often 
happen that the experimenter will be 
thrown back on his personal judgment. 

5) The theory can be extended to 
become a theory of rational behavior, 
by introducing “utilities” (value judg- 
ments). 

6) All this is important for statistical 
practice and for the making of decisions. 

7) A theory of subjective probability 
is general enough to cover physical prob- 
abilities, but not conversely. Although a 
physical probability can be regarded as 
something that is not subjective, its nu- 
merical value can be equated to the lim- 
iting value of a subjective probability 
when an experiment is repeated indefi- 
nitely under essentially constant circum- 
stances. 

Kinds of Probability 

Since this article is concerned mainly 
with subjective and physical probability, 
it would be inappropriate to discuss 
other kinds in great detail. Perhaps a 
mere list of various kinds will be of 
interest: 

1) Degree of belief (intensity of con- 
viction), belonging to a highly self-con- 
tradictory body of beliefs. (This hardly 
deserves to be called a probability. ) 

2) Subjective probability (personal 
probability, intuitive probability, cre- 
dence). Here some degree of consist- 
ency is required in the body of beliefs. 

3) Multisubjective probability (mul- 
ticredence). The name here is self-ex- 
planatory. 

4) Credibility (logical probability; 
impersonal, objective, or legitimate in- 
tensity of conviction). 

5) Physical probability (material 
probability, chance, propensity; this last 
name was suggested by K. R. Popper). 

6) Tautological probability. In mod- 
ern statistics it is customary to talk about 
ideal propositions known as “simple sta- 
tistical hypotheses.” If, for each possible 
result, E, of an experiment, P(E|H) is 
equal to a number that is specified as 
part of the definition of H, then the 
probability P(E|H) may be called a 
“tautological probability,’ and H is a 
“simple statistical hypothesis.” 
Much of statistics is concerned with 

testing whether a simple statistical hy- 
pothesis is “true” (or approximately 
true) by means of sampling experiments. 
If we regard this as more than a manner 
of speaking, then, for consistency, we 
must believe in the existence of physical 
probabilities, For example, the proposi- 
tion that a coin is unbiased is a simple 
statistical hypothesis, H, part of whose 
definition is that P(heads|H)='%, a 
tautological probability. But if we say or 
believe that this proposition is true, then 
we are committed to saying or believing 
also that this tautological probability is 
a physical probability. It is at least a 
matter of linguistic convenience or con- 
sistency, and it may be more. 

A full discussion of the relationships 
between the various kinds of probability 
would take us too far afield. I shall 
merely repeat dogmatically my opinion 
that although there are at least five dif- 
ferent kinds of probability we can get 
along with just one kind, namely, sub- 
jective probability. This opinion is anal- 
ogous to the one that we can know the 
world only through our own sensations, 
an opinion that does not necessarily 
make us solipsists, nor does it prevent 
us from talking about the outside world. 
Likewise, the subjectivist can be quite 
happy talking about physical probabil- 
ity, although he can measure it only 
with the help of subjective probability. 

Bearing on Indeterminism 

On the face of it, the assumption that 
physical probabilities exist seems to im- 
ply the metaphysical theory of indeter- 
minism. I shall conclude by trying to 
analyze this opinion. 
When I say that a theory is “meta- 

physical,” I mean that there is no con- 
ceivable experiment that can greatly 
change the logarithm of its odds. (The 
odds corresponding to probability p are 
defined as p/(1-p). It lies between 0 
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and plus infinity, and its logarithm lies 
between — °° and +.) No theory is 
metaphysical if it can be virtually either 
proved or falsified, because its log-odds 
would then become very large, positive 
or negative. According to this definition, 
it is a question of degree whether a 
theory is metaphysical. 

For example, the theory of determin- 
ism is less credible than it was a hun- 
dred years ago, but is by no means dis- 
proved and never will be. A statistician 
can never prove that “random numbers” 
are not “pseudo-random,” and likewise 
“pseudo-indeterminism” cannot be dis- 
proved (10). 
We can consistently talk about phys- 

ical probability without committing our- 
selves to the metaphysical theory that 
the universe is indeterministic, but only 
if we accept the existence of subjective 

probability or credibility. For if we as- 
sume determinism we can get physical 
probabilities only by having an incom- 
pletely specified physical setup. In this 
incomplete specification there must be 
probabilities. If we are determinists we 
must attribute these latter probabilities 
to our own ignorance and not merely to 
something basic in nature “out there.” 
Whether or not we assume determinism, 
every physical probability can be inter- 
preted as a subjective probability or as 
a credibility. If we do assume determin- 
ism, then such an interpretation is forced 
upon us. 

Those philosophers who believe that 
the only kind of probability is physical 
must be indeterminists. It was for this 
reason that von Mises asserted indeter- 
minism before it became fashionable. 
He was lucky. 

Water Transport 

This classical problem in plant physiology is becoming 

increasingly amenable to mathematical analysis. 

Plant physiology, even though it has 
existed as an organized science for one 
hundred years, still has its classical prob- 
lems—problems which have been studied 
by many investigators during this hun- 
dred years, and problems which are 
nonetheless still unsolved. Such a classi- 
cal problem of plant physiology is that 
of water transport. It is not, in fact, un- 
solved in principle today. Certainly the 
question of how water ascends the trunk 
of the tree to supply the transpiring 
leaves has been solved in principle by 
Dixon (1) and by Renner (2). Although 
the tension-cohesion hypothesis of water 
transport proposed by Dixon (/) has 
been attacked from time to time, it has, 
I believe, thus far always turned out that 
the attackers have been barking up the 
wrong tree. In a broader sense, however, 
“water transport” can be used to mean 
material transport of water to, within, 
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and from the plant, and in this sense 
water transport bristles with unsolved 
and even with unposed questions. 

In this article I propose to take up 
the successive steps in the material trans- 
port of water and to comment for each 
step on recent contributions which ap- 
pear to be of importance, as well as upon 
problems which appear to pose further 
interesting questions. 

From Soil to Root 

Let us first consider water movement 
from soil to root. As in all cases of water 
movement, this consists of water flow 
from regions of lower diffusion pressure 
deficit (DPD) to regions of higher 
DPD. The soil DPD is determined by 
soil moisture stress and by the content of 
osmotically active solutes in the soil 
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water. But the solutes are, in general, 
salts which can be taken up by the root 
and increase the DPD of the root cells. 
It might therefore appear that such so- 
lutes would contribute little to the soil- 
plant DPD-gradient which determines 
water uptake by the root. Indeed Walter 
(3) many years ago declared explicitly 
that soil solutes which can permeate the 
root do not in fact play any role in mois- 
ture uptake by the plant. 

Wadleigh (4) and his colleagues at 
Riverside (California) have, however, 
developed the concept of total soil mois- 
ture stress, a total made up of physically 
and osmotically determined components. 
These workers have shown experimen- 
tally that the addition of salts to soil does 
in fact increase the effective soil DPD 
against which the plant must work. We 
have therefore a paradox—Walter’s view 
based on sound plant physiological foun- 
dations and Wadleigh’s view based on ex- 
periment. 

The paradox has been resolved by 
John Philip (5) of the agricultural phys- 
ics group of the Commonwealth Scien- 
tific and Industrial Research Organiza- 
tion’s Division of Plant Industry (for- 
merly at Deniliquin, now at Canberra). 
By applying recent advances in the quan- 
titative theory of water movement in 
soils, Philip has shown that, during even 
moderate transpiration, removal of water 

The author is a member of the staff of the Di- 
vision of Biology, California Institute of Technol- 
ogy, Pasadena. This article is adapted from an 
address made 26 Aug. 1958 at the annual meeting 
of the American Society of Plant Physiologists, 
held in Bloomington, Ind. 
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Table 1. Rates of water movement through 
various media under an applied pressure 
differential of 1 atmosphere. [After Van 
den Honert (/4)] 

Water movement 
Object (mg/cm? hr atm) 

Water-air surface (still) 0.007 
Water-air surface 
(strong wind) 0.191 

1 meter of conifer wood 20,000 
1 meter of young stem 100,000 
Water-coleoptile surface 195 
Water-root surface about 2,000 

from the soil by the roots results in a 
large moisture gradient close to the root 
surface. As a result, a large portion of 
the final transfer of water from soil to 
root takes place in the vapor phase 
across a narrow vapor gap. The vapor 
gap thus formed constitutes an effective 
barrier to the movement of salts; they 
cannot be taken up. The root is essen- 
tially surrounded by a membrane, the 
vapor gap, which makes it into an ideal 
osmometer, permeable to water, imper- 
meable to solutes. Under these conditions 
the total soil-moisture stress concept is 
applicable. Under conditions in which 
the vapor gap is absent (conditions of 
low rate of transpiration and low soil- 
moisture stress), Walter’s point of view 
—that salts, because they are taken up 
by roots, do not contribute to soil-mois- 
ture stress, does however obtain. The two 
views are both correct. They are merely 
two extreme expressions of plant-soil- 
water behavior. 

Within Plant Tissue 

Now let us: consider the movement of 
water within plant tissue. Some interest- 
ing facts concerning this matter have 
come to light in recent years. Considera- 
tion of water movement within the plant 
can be simplified by discussion of move- 
ment within a tissue of isotopically 
labeled water. We take a tissue, give it 
some labeled water, and see how quickly 
and with what characteristics such water 
diffuses through the tissue. This is a dif- 
fusion process, and we can treat it in ac- 
cordance with Fick’s laws, just as we 
can the diffusion of a solute. Such ex- 
periments have been done by Buffell 
(6), by Ketellapper (7), by Ordin and 
Bonner (8) with oat coleoptiles (see Fig. 
1), by Thimann and Samuel (9) with 
potato discs, and by Ordin and Kramer 
(10) with bean roots. 
Now there are different ways in which 

the entry of water into and through a 
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tissue might proceed. The water might 
find the principal barrier to diffusion in 
the cuticle of the tissue, in which case 
diffusion through the cuticle would be 
slow compared to diffusion within the 
tissue, Alternatively, water might enter 
the free spaces of the tissue and permeate 
the free spaces, thus surrounding each 
cell with a layer of labeled water, after 
which the labeled water would proceed 
to diffuse into the vacuole of each cell, 
the membrane of each cell constituting 
the principal diffusion barrier. In both 
of these cases the time course of diffusion 
should follow that expected for diffusion 
of the solute into a cell surrounded by a 
membrane with all resistance to diffusion 
located within the membrane. The kinet- 
ics of the diffusion should follow Fick’s 
first law, given in Eq. 1, which predicts 
a particular and well-known time course: 

dC, _D-a:(C.-C:) (1) 
-— q 

where C; is concentration in the tissue, 
C, is external concentration, D is the dif- 
fusion constant of water in the tissue, V 
is the volume of the tissue, a is the area 
through which the diffusion is taking 
place, and q is the thickness of the dif- 
fusion barrier. 

A second possibility is that water en- 
ters the tissue and diffuses continuously 
through it, across cell walls, across mem- 
branes, through vacuoles. According to 
this view, water would pass through a 
material with resistance to diffusion uni- 
formly distributed through the tissue. 
Such diffusion, into a sheet of thickness 
x, should follow Fick’s second law, given 
in Eq. 2, which yields a time course 

ec 2C 
5 tet (2) 

different from that of Eq. 1. In Eq. 2 the 
symbols possess the same meanings as in 
Eq. 1, and x refers to the depth within 
the tissue. Work with oat coleoptiles and 
with roots has shown that movement of 
water into and through the tissue fol- 
lows elegantly the time course expected 
if resistance to diffusion is uniform 
through the tissue. Water diffuses as a 
wave through a tissue of this kind. There 
is no special free space through which it 
quickly slurps. Nor is the outer boundary 
of the tissue a major barrier to water 
movement. 

But material transport of water through 
a tissue is not accomplished strictly by 
diffusion. It is accomplished rather by 
differences in DPD. Water is moved from 
a cell of lower to a cell of higher DPD, 
and the way in which the diffusion con- 
stant of water enters into this, if it does 

so at all, is, so far as I know, totally 
obscure. The permeation constant used 
to describe movement of water under a 
DPD gradient contains a filtration con- 
stant (rate of movement of water 
through a membrane under unit hydro- 
static pressure gradient), the elastic mo- 
dulus of the tissue, and the osmotic con- 
centration of the cell contents (//). 
However, the kinetics which characterize 
mass movement of water under the in- 
fluence of a DPD gradient may be for- 
mally treated by the diffusion equations. 
and they have been so treated many 
times. For oat coleoptiles again, the time 
course for material transport of water 
under the influence of a DPD gradient 
follows elegantly the expectation based 
on resistance to flow uniformly distrib- 
uted through the tissue. 

The time characteristics of water 
movement in a tissue have been men- 
tioned because, for some curious reason. 
plant physiologists in general treat the 
kinetics of water movement into or out 

’ of plant tissue in accordance with Fick’s 
first law, just as one treats water move- 
ment into or out of a single cell. Plant 
physiologists thereby implicitly assume 
that resistance to water movement is lo- 
cated in a boundary layer in the case of 
a tissue just as it is in the case of a single 
cell. This, as we have seen above, is in- 
correct. 

From Soil to Air 

Let us now proceed to the movement 
of water through the plant from root, or 
indeed from soil, to air. Let us assume 
for the moment that root pressure con- 
tributes nothing to this process. We take 
a given mass of water, transport it 
through successive regions, and finally 
evaporate it into the air. In the steady 
state, Eq. 3 obviously holds. 

from leaves 
dt 

q (amt. reg rang 
through stems 

dt 
q (amt: nosy orig h 

through rcuts 
dt 

d ( amt. taken ) 

Amt. gg 

up by roots 
dt 

Now there is a further condition which 
applies universally to material transport, 
and this is given by: 

(3) 

d Amount transported 
dt 

_ driving potential 2 (4) 
resistance 
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In electrical matters Eq.-4 ‘is known as 
Ohm’s law; in water matters we call it 
Van den Honert’s law. It was first enun- 
ciated by Gradmann (/2) in 1928, to be 
sure, but was first put to use by Van den 
Honert (13, 14). In the present case the 
driving potential is the difference in DPD 
between the supplying and the receiving 
regions, and the resistance to transport is 
that met by water in the liquid and vapor 
phases—that is, viscous and diffusional. 
Combining Eqs. 3 and 4, we obtain: 

d Amt. transported _ ADPDrrotm 
dt Rrotai 
_ADPD; _ ADPD: _ (5) 
= R, iad R, ye . . 

where ADPD,, ADPD,, and so on are the 
DPD differences for the individual steps 
in water movement and R,, R,, and so 
on are the resistances for the same steps. 
We know something about the ADPD 

for each step in the process of water 
movement—for water movement from 
soil to root, from root to xylem, through 
the stem, from stem to leaf, and from 
leaf to air. And from this knowledge we 
can calculate the relative resistances of 
each step in water transport. 

It is well known that the bulk of the 
DPD gradient from soil to air is to be. 
found at the step from leaf to air. This 
can be felt intuitively. We know that the 
leaf rarely possesses a DPD exceeding, 
say, 50 atmospheres, while air at 50 per- 
cent relative humidity possesses a DPD 
of close to 1000 atmospheres. The DPD 
gradient from soil to leaf may therefore 
be 50 atmospheres; from leaf to air, 950 
atmospheres. It is quite clear, then, that 
the bulk of the resistance to water loss 
is located in the leaf-air couple. Resist- 
ance even of a free water surface to 
water movement from it as vapor is very 
large as compared to resistance to water 
movement through living tissue or 
through woody stems, as can be shown 
by actual measurements on rate of water 
movement under an applied DPD gradi- 
ent. These rates of water movement and 
relative resistances to water movement 
are summarized in Table 1. 
We can say in a general way that if 

the resistance to water movement from 
liquid water through and into the root 
is put at 1, then the resistance to water 
movement of a meter of stem is, say, of 
the order of 0.1 to 0.02, but that the 
resistance of water movement from water 
surface to water vapor in the air is 1 mil- 
lion or more. It is clear, then, that the 
leaf-air surface and the process of tran- 
spiration which takes place at it is of 
the greatest interest in the study of water 
relations. 
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Transpiration the pore. And Raschke (1/6) has made 
a contribution by ‘his analysis of the 
radiation and heat balance of leaves 
in relation to transpiration. The rate of 
transpiration is in a great degree regu- 
lated by the temperature of the leaf, 
which in turn determines the vapor 
pressure of water at the leaf surface. 
The leaf temperature is in turn deter- 
mined by the balance between rate of 
heat gain and rate of heat loss. The 
leaf absorbs light, degrades this to heat, 

We know of course a great deal about 
transpiration. During the past few years 
this knowledge has been increased by 
Bange (15), who has contributed to 
our understanding by working out the 
contributions to the resistance to water 
movement of the consecutive parts of 
the vapor path in the leaf—the resist- 
ance of the substomatal cavity, of the 
pore itself, and of the vapor cups over 
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and warms itself until its rate of heat 
loss equals its rate of heat gain. As 
Raschke (16) has so clearly shown, most 
of the heat gained by the leaf is dissi- 
pated by transfer to the surrounding air, 
and hence leaf temperature depends 
greatly on the rate of air movement over 
the leaf. 
Movement of air across the leaf works 

at once in two directions, on the one 
hand cooling the leaf and hence decreas- 
ing the rate of transpiration, on the other, 
steepening the vapor-pressure gradient 
between leaf and air and hence increas- 
ing the rate of transpiration. And still 
another factor is of importance. Heat 
transfer from leaf to air is sensitive to 
the character of the air flow over the 
leaf. When the flow is turbulent, then 
the heat-transfer pattern is a modifica- 
tion of that which occurs when the flow 
is laminar. And we know next to noth- 
ing about the aerodynamics of leaves. 
At what speed does the air flow change 
from laminar to turbulent in the region 
of the leaf? How does leaf shape influ- 
ence this process? In a real plant with 
many leaves—an assemblage of leaves— 
air flow through the plant is probably 
often irregular and hence turbulent. Is 
it possible that, despite this macroscopic 
turbulence, flow over the leaf on a micro- 
scopic scale remains laminar? These are 
unanswered questions. Raschke (16) has 
shown that it should be possible in prin- 
ciple to calculate and predict rates of 
transpiration of a leaf, a plant, or a crop, 
but that before we can do so we need 
to have additional physical information; 
we need a new science of phytoaerody- 
namics. 

Ascent of Sap 

Now let us return to the most classical 
aspect of water transport—namely, the 
ascent of sap. The basic idea of the ten- 
sion-cohesion hypothesis is, roughly, that 
as water evaporates from the leaf-wall 
surfaces, liquid water moves into the 
pores thus emptied, keeping the wall wet. 
Thus, a tension is exerted on this water. 
This tension is transmitted all the way 
back to the roots through continuous 
water columns in the xylem. Many ob- 
servations support this hypothesis, such 
as the fact that the water in the xylem 
is in fact under tension during transpira- 
tion. This tension has been calculated in 
various ways and can be measured simply 
by measuring the resistance of the stem 
to water flow under the influence of a 
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known artificially applied pressure drop. 
If we then know also how fast water 
moves through the stem during transpira- 
tion and assume that the resistance is un- 
changed, we can calculate from Eq. 3 the 
tension needed to cause the measured 
flow. These tensions are considerable. 

However, the principal difficulty with 
the tension-cohesion hypothesis has al- 
ways been this: Why don’t these fragile 
columns of water break and, if they do, 
why don’t the breaks spread through the 
entire xylem and block transpiration? 
Recently, too, several people have ex- 
pressed their dissatisfaction with the ten- 
sion-cohesion hypothesis on the basis of 
xylem ringing experiments. Partial rings 
are made at intervals, inserted along a 
trunk with an appropriate phyllotaxy 
such that no linear longitudinal path for 
continuous water columns remains in the 
stem. But such a girdled plant continues 
to move water up its stem and does not 
wilt. Preston (17), Elazari-Volcani (18), 
and others have, on this basis, decided 
that the tension-cohesion hypothesis is 
wrong and must go. 

The matter has been approached again 
by Scholander and his colleagues (19). 
They have already shown (20) that a 
grapevine can transpire very well indeed 
even if all or nearly all of the xylem ves- 
sels are filled with air (Fig. 2). They have 
now shown that the xylem behaves as a 
continuous system made up of macro- 
pores (the vessel lumens), which are 
imbedded in a matrix of micropores 
(perhaps the cell walls). At full transpi- 
rational flow the large macropores, which 
offer the least resistance to flow, conduct 
most of the water. If air is allowed to 
enter the vessels or if a cavitational break 
occurs, the vessels concerned are emptied 
of water but the air cannot penetrate 
further—it cannot pass through the small 
pores, the micropore structure. Water 
flow continues past the air-blocked cav- 
ity but through the micropores. The situ- 
ation is similar to the rise of water by 
capillarity up a piece of blotting paper; 
this rise is of course not blocked by the 
act of poking a small hole in the center 
of the paper. In the case of the xylem, 
resistance to flow is increased by the 
break. Full transpirational flow is main- 
tained only at the cost of an increase in 
pressure drop along the stem. 

These facts have been established by 
Scholander and his colleagues (19, 20) 
by the use of ingenious experimental de- 
vices for the measurement of pressure 
and tension in the xylem. These are all 
essentially hydraulic instruments and are 

well suited to their purpose. The conclu- 
sions are clear: water flow under tension 
can continue even in stems in which the 
xylem contains air; water flow can con- 
tinue also in stems which have been sub- 
jected to multiple girdling and in which 
no direct longitudinal water columns can 
remain. In both of these cases, however, 
maintenance of flow rate is at the cost 
of increased tension in the xylem. 

Even so, problems still present them. 
selves in connection with the ascent of 
sap: How do vessels once emptied of 
water by cavitational breaks become re- 
filled? What exactly constitutes the mi- 
cropores? But in main outline we see 
that continuous columns of water under 
tension occur in the plant in spaces other 
than the lumens of the vessels. The ten- 
sion-cohesion hypothesis of water trans- 
port remains unchallenged. 

Phytobiophysics 

These, then, are some of the problems 
of water transport. There are still many 
problems to be solved; the problems of 
water relations are increasingly of a phys- 
ical nature—problems which lend them- 
selves to mathematical formulation and 
analysis. They are problems that might 
properly be the concern of that branch 
of plant physiology which I like to call 
“phytobiophysics.” 
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News of Science 

Conference on Exchange of Persons Clarifies Role of 

Visiting Scholars and Teachers in Foreign Policy 

The vital role that the American edu- 
cational exchange effort is playing in this 
country’s foreign policy was made abun- 
dantly clear at the third National Con- 
ference on Exchange of Persons that took 
place ‘in Washington, 28-31 January. 
The conference also made clear the sci- 
entific community’s significant part in 
the exchange program, for it was brought 
out that last year almost half of the for- 
eign visitors to the United States (21,- 
207 of 43,391) were working in the natu- , 
ral, physical, and medical sciences and in 
engineering [Open Doors, 1958, Institute 
of International Education]. 

The conference, the largest and most 
comprehensive ever held on exchange of 
persons, was sponsored by the Institute 
of International Education in coopera- 
tion with 139 participating and observer 
organizations. Its importance to the 
country’s diplomatic, economic, and cul- 
tural progress was reflected in the num- 
ber of distinguished participants, headed 
by the President and Vice President of 
the United States. 

President Stresses Interdependence 

In his address the President pointed 
out that the theme for the conference, 
“World Progress Through Educational 
Exchange,” suggested one of the most 
promising “gateways for reaching .. . a 
just and lasting peace.” He observed: 
“As the world has moved through ten- 
sions and intermittent crises, the impor- 
tance of [world] interdependence has 
been strikingly driven home by far-reach- 
ing developments in atomic fission, elec- 
tronic communication and swifter-than- 
sound flight.” 
He then went on to say that education 

and training for effective service in over- 
seas activities is considered so important 
that the Secretary of State has recently 
appointed a special assistant (Robert 
Thayer) for the coordination of inter- 
national educational and cultural rela- 
tions. The exchange of persons is an es- 
sential feature of this program. One of 
the most significant statements in the 
President’s speech was his comment 
about the foreign-aid budget. 

“Those, in public and private life, who 

20 FEBRUARY 1959 

would have us cut America’s mutual aid 
and loan programs simply do not under- 
stand what these programs mean to peace 
and to America’s safety. Any cutback of 
present budgetary levels for our mutual 
security program would require addi- 
tional outlays for our own security forces, 
far greater than any amount that could 
be so saved.” 

Science and Engineering Panel 

More than 1100 delegates attended 
the ITE’s 4-day meeting, which included 
three plenary sessions, 23 workshops, and 
12 clinics dealing with every aspect of 
exchange between the United States and 
the rest of the world. There were three 
21-hour workshop sessions devoted spe- 
cifically to science—one on the agricul- 
tural sciences under the chairmanship of 
A. W. Gibson, director of resident in- 
struction at New York State College of 
Agriculture, Cornell University; one on 
medicine and health under the chair- 
manship of Robert A. Moore, president 
of the Downstate Medical Center, State 
University of New York; and one on 
science and engineering under the chair- 
manship of Howard A. Meyerhoff, ex- 
ecutive director of the Scientific Man- 
power Commission. 

The workshop on science and engi- 
heering was especially interesting, for 
the panelists considered many diversified 
programs in a variety of fields. Although 
no specific proposals were made, the dis- 
cussion served a useful purpose in de- 
fining the major exchange-of-persons 
problems. Howard Meyerhoff raised two 
of these problems in his opening com- 
ments: one, that often exchange students 
do not want to go home at the end of 
their training period here; and two, that 
the interchange is lopsided, for there are 
a great many more foreign students in 
this country than there are American 
students abroad. 

Americans Should Go Abroad 

The panel agreed that more Ameri- 
cans should be encouraged to go over- 
seas. It was pointed out that there are 
many research opportunities abroad that 
are not available here, and that interna- 

tional experience can be valuable for an 
engineer, although often younger Amer- 
icans, particularly in engineering, think 
that there is nothing to be gained from 
study abroad. 

John K. Wolfe, manager of advanced 
degree personnel for the General Electric 
Company and rapporteur for the group, 
described Union College’s cooperative 
arrangement in engineering with the 
University of Zurich. Under this plan, 
25 instructors will soon join Union, and 
an equivalent number of Union people 
will go to Zurich. Wolfe also commented 
that General Electric usually gives pref- 
erence to a job applicant who has been 
overseas. 

The discussants noted that many sci- 
entific positions abroad go unfilled be- 
cause we do not have enough qualified 
applicants, either students or senior in- 
vestigators, who are competent in lan- 
guages. The panel agreed, emphatically, 
that language training must begin earlier 
in the educational process and must be 
more intense at all levels. 
A recurring subject throughout the 

conference was the need for orientation 
study by American travelers. The science 
group decided that if a candidate for a 
foreign post does not show a responsible 
interest in the country to be visited, he 
should not be assigned, no matter how su- 
perior his professional ability. 

In his remarks to the panel, M. H. 
Trytten, chairman of the Committee on 
International Exchange of Persons, Con- 
ference Board of Associated Research 
Councils, National Academy of Sci- 
ences—National Research Council, ob- 
served that in most areas educational 
exchanges are thought of in terms of in- 
creasing mutual understanding of cul- 
ture, but that this did not seem to be so 
of science—that cultural exchange is 
often separated from scientific exchange. 
After discussion, the group concluded 
that science and engineering exchanges 
are also cultural and should be consid- 
ered as such. 

Aid Based on Regional Studies 

Trytten emphasized that it is impor- 
tant to understand the particular needs 
oi the so-called “emerging countries” in 
order to fulfill them, and that this entails 
a comprehensive knowledge of the coun- 
try. He pointed out that an underde- 
veloped area has to improve its social, 
educational, agricultural, and industrial 
conditions simultaneously. We are not do- 
ing a service in training people beyond 
the environment to which they will re- 
turn. If we teach a research scientist our 
advanced methods and train him to use 
our advanced facilities, “he will be a very 
lonely man when he goes back.” Our 
educational assistance has to be evenly 
distributed—balanced, in all areas—and 
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suited to the needs of the country in- 
volved. Engineers are of no use to a coun- 
try that has no industry. 

In this connection, Trytten referred to 
the Academy-Research Council’s new 
study, undertaken. at the request of the 
International Cooperation Administra- 
tion, of the ways in. which science and 
technology can most effectively be used 
by ICA in its programs in regions of 
Africa south of the Sahara and north of 
the Union of South Africa. The NAS- 
NRC has called upon leaders in scien- 
tific and technological research and Af- 
rican studies to assist in the evaluation 
of opportunities for the utilization of sci- 
entific and technical knowledge in public 
health, medicine, agriculture, natural re- 
sources, engineering, and education. 

The results of the study are expected 
to be of value to other interested agencies 
in the United States and abroad, and will 
also serve to guide the operations of ICA 
in other areas of the world. The final re- 
port on the study is to be submitted to 
ICA in June. J. George Harrar, director 
for agriculture at the Rockefeller Foun- 
dation, is executive director of the new 
project. 

Support of Research Abroad 

Brigadier General Don D. Flickinger, 
director of life sciences, Air Research 
and Development Command, directed 
attention to another type of overseas 
research assistance that can be success- 
ful—the support of the foreign investi- 
gator in his own laboratory. Flickinger 
described the ARDC’s support of basic 
research in the free countries of Europe 
and Asia. Since the program started, 609 
individual research contracts have been 
negotiated, of which 306 are at present 
active. The work is kept in unclassified 
areas, and publication of research results 
is encouraged. The ARDC also encour- 
ages inter-laboratory visits; 465 foreign 
scientists have visited laboratories in 
Europe and the Near East, and 215 have 
come to this country. Further, 615 Amer- 
icans have traveled abroad under this 
program. 

Flickinger, like Meyerhoff, raised the 
pervasive problem in foreign scientific 
exchanges, the concern felt by other 
countries that we will “pirate” their 
valuable research men. But he noted that 
a research man who is working for us 
under government auspices is never re- 
tained as a permanent member of this 
country’s staff. Reference was made to 
Public Law 555, under which a foreign 
trainee must spend 2 years at home be- 
fore he can return to the United States. 

Selection Criteria 

Thorndyke Saville, director of the 
Science and Technology Center at the 
University of Florida, centered his dis- 
cussion on the important matter of ex- 
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changee selection criteria, at the same 
time pointing out the difficulties in de- 
termining equivalency of education. The 
criteria for selection of foreign trainees 
coming to the United States and United 
States trainees going abroad must be ex- 
amined more carefully. Proper matching 
of secondary-school study, university 
training, and social background does 
much to aid both the student and the 
senior specialist in getting the most from 
his exchange experience. 

Some of the most effective selections 
have been achieved by professional 
groups who know both the universities 
and the specific field of study in ques- 
tion. An excellent example is the group 
of 200 Indian engineers who came here 
to study under fellowships sponsored 
jointly by the Ford Foundation and a 
group of steel companies. The uni- 
versities selected to cooperate were out- 
standing in engineering and ferrous 
metallurgy. The Indian engineers were 
unusually successful in both their aca- 
demic and their on-the-job training 
activities. 

The panel gave attention to the need 
for-exchanges at other than the university 
level, particularly in the Asian and Mid- 
dle Eastern countries. After discussion, 
it was suggested that exchanges of 
teachers and members of qualified pro- 
fessional groups would be _ beneficial. 
Throughout the conference as a whole, 
there was a strong emphasis on training 
those who would in turn train others. 

Finally, the panel affirmed the great 
importance of community home-hospi- 
tality programs. 

College Policy and Faculty Exchange 

The deliberations of the science and 
engineering panel were fairly representa- 
tive of those of other panels, most of 
which covered the same ground but from 
different points of view. However, the 
panel on higher education, chaired by 
Robert F. Goheen, president of Prince- 
ton University, raised some rather special 
issues, as, for example: Should foreign 
assignments for professors be approved 
as part of the sabbatical-leave policy of 
the institution? Does a foreign assign- 
ment for the government or for a private 
organization affect a professor’s. local 
academic status? The panel agreed that 
colleges and universities should be asked 
to develop a basic policy with regard to 
these questions. 

In view of the increasing number of 
foreign academic visitors to academic 
institutions—Massachusetts Institute of 
Technology had 800 last year—the panel 
considered the cost to individual institu- 
tions in arranging programs for visitors. 
Given the difficult financial problems 
that face U.S. colleges and universities, 
the matter of supporting academic visits 
with limited budgets can be burdensome. 

Plenary Sessions 

The plenary-session panels at the con- 
ference discussed exchange in its broad- 
est aspects. Many of the subjects consid- 
ered, and conclusions reached, paralleled 
those of the workshop groups, but the 
approach was more general. 

In his opening address, Kenneth Hol- 
land, president of the Institute for In- 
ternational Education, said: “The num- 
ber of American students and scholars 
going abroad today to increase their 
knowledge and improve understanding 
continues to be pitifully small.” He then 
referred to the foreign exchange totals, 
43,391 visitors here in 1958 as compared 
to only 12,845 Americans abroad in 1957, 
During a press interview he observed: 
“Most American students are too lazy. 
blasé and uninterested to study abroad. 
. . . Graduate students, especially, are 
neglecting opportunities for independent 
research abroad. They would rather re- 
main at home, where they have the com. 
fort and ease they are accustomed to.” 

East-West Exchange 

Edward R. Murrow, well-known tele- 
vision and radio commentator, was chair- 
man for a session on “Opening Doors: 
Exchanges with Eastern Europe and the 
Soviet Union.” The six panelists were 
outstanding national leaders, all of whom 
had traveled at some time in the Soviet 
Union. 

In her opening statement to this group, 
Eleanor Roosevelt emphasized that the 
Soviet people are in almost total igno- 
rance of the outside world, so that ex- 
change has value in “the mere fact of 
seeing.” She went on to explain that free- 
dom has to be felt; it cannot be “told” 
through booklets and pamphlets. Howard 
Rusk, director of the Institute of Physi- 
cal Medicine and Rehabilitation at New 
York University-Bellevue Medical Cen- 
ter, enlarged on this by pointing out that 
people who have been propagandized for 
years do not believe what they read, so 
that word-of-mouth communication from 
a trusted source is of the utmost im- 
portance. 

Senator Hubert Humphrey, the new 
chairman of the Senate Foreign Rela- 
tions Committee, stressed that we, in 
turn, are ill-informed about the U.S.S.R.. 
that we cannot combat something we do 
not understand, that the Soviet Union is 
not just “doctrinaire Communism, but 
people.” Mrs. Roosevelt added that we 
need mass education here that would 
teach people about the value of the ex- 
change program. 

Ambassador William S. B. Lacy, spe- 
cial assistant to the Secretary of State for 
East-West exchanges, pointed out that 
the direct exchange negotiations of pri- 
vate citizens and organizations were in 
themselves an effective demonstration of 
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freedom that had made a sharp impres- 
sion in the Soviet Union. 

All the participants agreed that both 
government and private support for ex- 
change should be greatly expanded. Ed- 
ward Litchfield, chancellor of the Uni- 
versity of Pittsburgh, commented that 
“there are large foundations here that 
have never done much in this area; these 
should be smoked out.” 
Humphrey urged that exchange not be 

limited to the academic world. He pro- 
posed that the Soviet lend-lease debt be 
used to help ordinary American families 
travel behind the Iron Curtain, saying 
that these people “are apt to find out 
more by accident than some of us do on 
purpose.” He also strongly urged amend- 
ment of the Agricultural Surpluses Act 
so that frozen counterpart funds could 
be used for medical rehabilitation and 
student exchanges. Under this act, agri- 
cultural surpluses are paid for in the 
currency of the buying country, and the 
United States uses the money for such 
purposes as paying extra embassy staff 
help and furnishing technical aid. Hum- 
phrey stated that “at least $11 billion is 
lying around the world unused today.” 
Rusk noted that the life expectancy in 

Burma is 29 years, and that that life-span 
could be raised to 50 in 5 years with the 
investment of a modest amount of money. 
Blanche Thebom of the Metropolitan 

Opera suggested that the frozen funds be 
used to pay for airplane tickets and hotel 
accommodations to support the exchange 
of more young American artists like Van 
Cliburn. 

Exchange and the National Interest 

The final plenary session, which was 
under the chairmanship of Dean Rusk, 
president of the Rockefeller Foundation, 
was devoted to “International Exchange 
and the National Interest.” Rusk’s open- 
ing statement emphasized that “we have 
an enormous interest not only in giving 
but in taking.” 

Senator Karl E. Mundt reported that, 
in contrast to a few years ago, congres- 
sional evaluation of exchange-program 
budgets is increasingly favorable. He 
said that in the Senate there has been a 
change from an attitude of suspicion and 
skepticism to one of acceptance and even 
support. However, budget allocations are 
still far from adequate, and this is partly 
because Congressmen have great diffi- 
culty in learning where and how funds 
are spent. Mundt mentioned that Thayer, 
the new State Department man con- 
cerned with exchange, had had to as- 
semble representatives from 15 different 
government agencies in order to “call 
into focus our exchange program.” 
Mundt said: “I feel the time is here 

when we should coordinate all these ac- 
tivities under the authority of one gov- 
emmment executive at the Cabinet level, 
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perhaps heading a Department which 
might be identified as the Department 
of International Public Relations.” He 
suggested that two assistant secretaries 
would function under the new Cabinet 
officer, one to head an Office of Cultural 
and Educational Exchanges and the other 
to head an Office of Informational 
Media. Mundt explained: “I believe the 
selling programs of our information 
media could be kept separate from the 
seeing-for-yourself programs of our cul- 
tural and educational exchange, and 
Cabinet status would give to both offices 
the clarity of purpose . . . and the ex- 
clusive areas of action needed to induce 
Congress to provide adequate funds. . . .” 

Representative Chester Bowles put 
forward another proposal: “We need not 
only to keep expanding our Voice of 
America program in all of its ramifica- 
tions, we need to create a really large- 
scale “Voices To America’ program.” He 
pointed out that foreign students in this 
country, coming from 145 countries in 
the world, represent a tremendous fund 
of knowledge and insight waiting to be 

_ tapped. He suggested that these foreign 
students be made available to “all the 
myriad business, labor, church, social, 
alumni and professional groups that exist 
in every town.” 

Bowles explained that this “Voices- 
to-America” program would need two 
things: (i) active committees in every 
town to stimulate interest in world af- 
fairs and keep all the local organizations 
aware of foreign-student availability; and 
(ii) clearinghouses on the state and re- 
gional levels, working in cooperation with 
the colleges and universities, to keep a 
register of the foreign students, their 
backgrounds and capabilities. In closing, 
Bowles observed: 

“Tt has often been said that these post- 
war years have been filled with mistakes 
and blunders, but when our history is 
someday written, these times will also go 
down as a period of creative ideas. 

“And one of the most creative of them 
all has been the idea of international 
exchange.” 

Krauskopf and Steinbach 

Appointed to Editorial Board 

The editorial board of Science is glad 
to welcome two new members: Konrad 
B. Krauskopf, professor of geochemistry 
and associate dean, School of Mineral 
Sciences, Stanford University, and H. 
Burr Steinbach, professor of zoology and 
chairman, department of zoology, Uni- 
versity of Chicago. 

Krauskopf, who was born in Madison, 
Wis., received an A.B. degree at the 
University of Wisconsin in 1931, a Ph.D. 
in chemistry at the University of Cali- 
fornia in 1934, and a Ph.D. in geology 

Konrad B. Krauskopf 

at Stanford in 1939. With the exception 
of a year as instructor in chemistry at 
California in 1934-35, his professional 
career has been at Stanford, where he 
began as an instructor in physical sci- 
ences (1935-39) and continued in the 
department of geology. 

Krauskopf has enlarged his experience 
both by government service and travel. 
He has held appointments as associate 
geologist, U.S. Geological Survey (1942- 
44), geologist (1944-46 and various 
times since), and chief, G-2 Geographic 
Section, General Headquarters of the 
Far East Command, U.S. Army, Tokyo 
(1947-49). His perfomance in this last 
assignment brought him a citation for 
meritorious civilian service. He has 
traveled extensively to further his re- 
searches: to Mexico (1945-46) as an 
observer of the Paricutin volcano; to 
Norway (1952-53) for research as a 
Guggenheim and Fulbright fellow; to 
Jordan (1945) for a mineral survey; 
and to Alaska in the summer of 1955 as 
an employee of an oil company. 

His textbook, Fundamentals of Phys- 
ical Science (McGraw-Hill, New York), 
which was first published in 1941, will 
go into its fourth edition this year. Fur- 
ther, he is at present serving as associ- 
ate editor of Economic Geology. His 
research interests have dealt with prob- 
lems in chemistry, geochemistry, and 
geology: the kinetics of photochemical 
gas reactions, structure of batholiths, 
tungsten deposits, mechanism of volcanic 
eruptions, trace metals in sea water and 
sedimentary rocks, solubility of silica, 
separation of manganese and iron in 
geochemical processes, and composition 
of magmatic gases. At present he is in- 
vestigating the solubility of sulfides at 
high temperatures, the geochemistry of 
ore deposits, and the geochemistry of 
laterite weathering. 
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H. Burr Steinbach is an experimental 
zoologist and general physiologist who 
took his Ph.D. degree under Heilbrunn 
at the University of Pennsylvania in 
1933. He conducted postdoctoral re- 
search at the University of Chicago 
and at the University of Rochester as a 
National Research Council fellow; then, 
between 1935 and 1946, he taught at the 
University of Minnesota, Columbia Uni- 
versity, and Washington University, St. 
Louis. In 1947 he returned to Minne- 
sota as full professor and remained there 
for 10 years, with a sabbatical as a Gug- 
genheimn fellow in England and at the 
University of London in 1956. In 1957 
he returned to the University of Chi- 
cago as chairman of the department of 
zoology. 

For many years he has spent the sum- 
mer at Woods Hole, Mass., where he 
has devoted himself to research at the 
Marine Biological Laboratory. He has 
been as intimately connected with the 
Woods Hole laboratory as with any in- 
stitution at which he has taught during 
the academic year, and he is a trustee 
of the laboratory and a member of the 
corporation. 

Steinbach has fulfilled several signifi- 
cant special assignments. In 1953-54 he 
took a year’s leave from the University 
of Minnesota to serve as assistant di- 
rector for biological and medical sci- 
ences at the National Science Founda- 
tion in Washington. He has been editor 
of the Biological Bulletin and president 
of the Society of General Physiologists. 
He is now president of the American 
Society of Zoologists. Further, he is 
chairman of the Division of Biology and 
Agriculture of the National Academy 
of Sciences—National Research Council, 
where his term expires on 30 June 1960. 
He is not a newcomer to this division, 
having played an important role in the 

H. Burr Steinbach 

organization of the American Institute 
of Biological Sciences, which originally 
was a part of the division. At present 
he is also a member of the National 
Science Foundation’s Divisional Com- 
mittee for Biological and Medical Sci- 
ences. 

His research papers have ranged from 
studies on the ontogeny of enzyme sys- 
tems and intracellular 
enzymes through acclimatization phe- 

localization of 

nomena in fish to active transport of 
ions across cell boundaries and the origin 
of bioelectric potentials. His recent in- 
terests are concerned with the general 
biochemistry and ecology of the alkali 
metals and their compounds. He has also 
written on some aspects of the history 
of science. 

The varied interests and activities of 
these two men, coupled with their edi- 
torial experience, make them valuable 
additions to the Board. 

Dupont Grants 

Grants totaling nearly $1.2 million 
have been awarded to 139 universities 
and colleges in the Du Pont Company’s 
annual program of aid to education. The 
entire program is for fundamental re- 
search by universities and for strength- 
ening the teaching of science and related 
liberal arts in the 1959-60 academic 
year. 

Du Pont nearly doubled its grants for 
unrestricted research in the physical sci- 
ences because of the growing need for 
this type of work, which the company 
has been supporting since 1949, and be- 
cause of the flexibility of this form of 
support. These funds may be used for 
fundamental research in any way the in- 
stitutions wish, including the support of 
graduate students that the company has 
previously aided through a separate series 
of postgraduate fellowships started in 
1918. The universities determine the re- 
search to be undertaken and are free to 
publish the results. 

For this work, the company gave 
$450,000 to 36 universities in grants 
ranging from $5000 to $20,000 for fun- 
damental research in chemistry, chemi- 
cal engineering, physics, mechanical en- 
gineering, and metallurgy. An additional 
$27,000 was awarded for 18 summer re- 
search grants of $1500 each. The pur- 
pose is to enable individual staff mem- 
bers of 17 universities to undertake 
research of their own choosing in chem- 
istry and engineering during the summer. 

As has been the case in recent years, 
the largest part of Du Pont’s program is 
to help strengthen the education of sci- 
entists and engineers. Grants totaiing 
$696,000 were awarded to more than 
100 colleges and universities to support 
the teaching of science and mathematics 

as well as other subjects. These awards 
include: 

1) $4000 each to 76 colleges to help 
maintain their records of strength in 
chemical or technical education. Each 
grant provides $2500 for chemistry 
teaching and $1500 for advancing the 
teaching of other subjects. 

2) $4000 each to 23 major universi- 
ties to help strengthen undergraduate 
teaching of courses that contribute to 
scientific and engineering education. 

3) $3000 each to 12 medical schools 
to support education and research in bio- 
chemistry. 

4) $184,000 for 46 postgraduate teach- 
ing assistantships, chiefly in chemistry, 
shared by 42 universities. 

5) $80,000 for fellowships and schol- 
arships for prospective high school teach- 
ers of science and mathematics. This in- 
cludes 26 postgraduate fellowships at 
seven universities and 54 summer schol- 
arships for undergraduates at six col- 
leges. 

Grants for other university work round 
out the total program. The total increase 
over the grants for the present academic 
year is about $45,000. 

Space Handbook 

A 250 page document, titled Space 
Handbook: Astronautics and Its Appli- 
cations, has been made available by the 
House-Senate Committee on  Astro- 
nautics and Space Exploration. The 
booklet, in its four parts and 29 chapters, 
covers in outline the history of thinking 
and work in regard to space activities, 
scientific and technical considerations 
in regard to current work in this country 
and others, and possible future uses for 
space vehicles operating at and beyond 
the periphery of the earth’s gravitational 
field. The work was done by the Rand 
Corporation of Santa Monica, Calif, a 
private, nonprofit research organization 
specializing in study and evaluation of 
matters affecting national security. John 
W. McCormack, chairman of the com- 
mittee and representative from Massa- 
chusetts, requested the study to aid the 
new Congress, the new congressional 
Committee on Science and Astronautics 
which succeeds his committee, and the 
public in gaining the best possible appre: 
ciation of the state of astronautics and 
the future trends. 

In addition to an introduction, the 
document has sections on_ technology 
(covering such subjects as vehicles, pro 
pulsion systems, power sources, com- 
munication), on applications (presenting 
the use of satellites for observation, 
meteorology, navigation, and explora 
tion), and on astronautics in the United 
Kingdom and the People’s Republic of 
China. 
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The Space Handbook can be obtained 
from the Superintendent of Documents, 
Government Printing Office, Washing- 
ton 25, D.C., for 60 cents. 

“Giant” Fossil Man 

During the past quarter of a century 
there have been repeated discoveries in 
Southeast Asia of very large fossil pri- 
mate teeth of the Pleistocene epoch. 
These have been attributed to truly 
gigantic animals by some students. Von 
Koenigswald (1935, 1939) thought the 
huge teeth which he discovered in Hong 
Kong “drugstores” (= Gigantopithecus), 
Kwangsi Province being their probable 
provenance, belonged to a giant ape, 
whereas he regarded the two jaw frag- 
ments with teeth which he discovered 
at Sangiran, Java (= Meganthropus), as 
those of a giant protohominid. Weiden- 
reich (1945, 1946) went even further, 
concluding that both Gigantopithecus 
and Meganthropus were not only giants 
but actually hominids on the line lead- 
ing to true man. On the basis of tooth 
size, he estimated that the Javanese 
“giant” was much bigger than any liv- 
ing gorilla and that the Chinese “giant” 
was correspondingly bigger—one-and- 
one-half times as large as the gargantuan 
Javanese, and twice as large as a male 
gorilla. In this connection, it may be 
noted that adult male gorillas are known 
to attain a weight of 600 or more pounds. 
Weidenreich postulated, therefore, that 
the ancestors of man were giants—this 
standing in contrast to the general pale- 
ontological rule that ancestral forms 
tend to be smaller than their descend- 
ants. Pei (1957), referring to a recently 
discovered jaw with teeth from Luntsai 
Mountain in Kwangsi, South China, 
which is almost certainly a specimen 
of Gigantopithecus, reverted to von 
Koenigswald’s idea of a giant ape which 
he estimated as having had a stature of 
“some 12. feet.” Large-toothed forms, 
notably Paranthropus crassidens, also oc- 
cur among the australopithecines; but 
no serious claims of gigantic body size 
have at yet been made for these South 
African hominids. 
The crux of the problem involves 

the question of whether tooth-size is in 
any way indicative of body-size. Von 
Koenigswald, Weidenreich, and Pei have 
all assumed that there is a positive cor- 
relation; but of this they have had no 
proof. With this in mind, S. M. Garn 
and A. B. Lewis [Am. Anthropologist, 
60, 874 (Oct. 1958)] compared tooth 
sie with stature among several groups 
of living men and between living men 
and certain other, fossil hominids 
(Pithecanthropus; Sinanthropus; and 
three australopithecines—Paranthro pus 
robustus, P. crassidens, and Plesianthro- 
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pus). They found little indication of a 
marked positive correlation between 
tooth size and body size in living men, 
even when allowance is made for nu- 
tritional differences. Evidently, there- 
fore, these dimensions are effectively 
independent in various human races, as 
they are in pigs (Herre, 1951) and in 
various breeds of dogs (Starck, 1954). 
Moreover, it was found within a popu- 
lation that tooth size is unrelated to 
body size and therefore again nonpredic- 
tive. The tallest human populations ac- 
tually possess teeth that are among the 
smallest. Similarly, the available data 
for the fossil hominid forms—for which 
stature was estimated from limb-bone 
fragments—fail to support the concept 
of a simple proportionality between size 
of teeth and size of body; instead, they 
reveal a negative relationship. 

Thus, there is no indication that tooth 
size is a clue to body size in either Homo 
sapiens or nonsapient hominids and, con- 
sequently, no evidence to support the 
notion that the Chinese and Javanese 
megadonts were giants. Indeed, the au- 

’ thors conclude that if the australopithe- 
cines are any guide the ape from Luntsai 
Mountain had a stature of scarcely more 
than 5 feet. Garn and Lewis suggest that 
“it may well be that the forms with 
giant teeth, both from Africa and Asia, 
had the task of grinding nutrients and 
calories from tough and bulky vegetable 
material, but without the gastro-intesti- 
nal adaptations of herbivores.” This 
might account for a disproportionately 
large dentition—W.LS., Jr. 

Films 

Two new science films have been an- 
nounced. The Peabody Museum of Har- 
vard University has released “The Hunt- 
ers,” a 71-minute motion picture of an- 
thropological interest. It is the first of 
a series of films on the South African 
Bushmen. The pictures were taken by 
the Peabody-Museum of Harvard Uni- 
versity-Smithsonian Institution Kalahari 
Expeditions, from 1950 through 1958. 
Arrangements can be made for either 
its purchase or rental, in color or black- 
and-white, by writing to Contemporary 
Films, Inc., 267 W. 25 St., New York 1. 
N.Y. 

“Time,” a new science film for class- 
room use, has been released by the 
Audio-Visual Center, Indiana Univer- 
sity, Bloomington, Ind. Through live 
photography, models, and animation, the 
film portrays scientific time determina- 
tion, timekeeping, standard time zones 
in the United States, Daylight Saving 
Time, Greenwich Time, and the Inter- 
national Date Line. Teachers of science, 
mathematics, and geography in grades 
five through nine will find the film use- 

ful in teaching units concerned with 
time. It can also be used in beginning 
astronomy courses in high schools and 
colleges. 

Experimental College 

An experimental college will be es- 
tablished by Wayne State University, 
Detroit, Mich., with the assistance of a 
$700,000 grant from the Ford Founda- 
tion. The grant will help finance the 
planning and initial evaluation of the 
college, which will open in September 
1959. It is being formed to develop an 
improved program in general education. 
Clarence H. Faust, vice president in 
charge of the foundation’s education 
program, commented: “During the past 
quarter of a century, there have been 
practically no new experimental insti- 
tutions concerned with further develop- 
ment of undergraduate programs of gen- 
eral education.” 

The major innovation of the new col- 
lege is that all students will be required 
to take work in the natural sciences, 
social sciences, and the humanities 
throughout their four undergraduate 
years. Within these areas, the customary 
division of subjects into academic 
courses will be largely discarded. In- 
stead, traditional academic studies will 
be combined to form courses covering 
basic fields of knowledge. Training in 
English composition will be an integral 
part of all studies in the curriculum. 

The college will also experiment with 
new arrangements for the better utiliza- 
tion of faculty time and for improve- 
ments in the conditions of learning. 
Courses will be taught through a com- 
bination of large lecture classes, small 
discussion groups, and independent 
study. 

The college will stress independent 
study. In the senior year, students will 
participate in a colloquium (discussion- 
group course) in which they will pursue 
about half their studies without direct 
instruction from the faculty. Since the 
amount of time students spend on in- 
dependent study will increase as they 
move through the program, instructional 
costs will be highest during the fresh- 
man year and lowest during the senior 
year—the reverse of the prevailing in- 
structional-cost pattern. 

The college will inaugurate its pro- 
gram with the freshman class to be ad- 
mitted in the fall of 1959. As these stu- 
dents advance, the college will initiate 
other stages of its program. At the end 
of a 4-year period, it will be conducting 
a full college course and will have an 
estimated enrollment of about 1200 to 
1500 students, 
The total cost for the first 5% years 

of the college is estimated at $2,645,000. 
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The balance of the funds required in 
addition to the foundation’s grant will 
come from student fees and from ap- 
propriations by the state of Michigan. 

News Briefs 

The Educational Television and Radio 
Center will move its headquarters to 
New York in March, but the national 
organization will maintain its present 
offices in Ann Arbor for several phases 
of operations. The center is network 
headquarters for the country’s educa- 
tional TV stations. New York offices 
will be maintained at 10 Columbus 
Circle. Offices which will move include 
those of the president and the program, 
development, and public relations de- 
partments. The departments of business 
and legal affairs, distribution, and re- 
search will remain in Ann Arbor. Film 
distribution, now handled by the Uni- 
versity of Illinois, will be transferred to 
Ann Arbor. 

* * * 

The 2400-acre Chincoteague (Va.) 
Naval Air Station, which the Navy will 
close within a few months, will be trans- 
ferred to the National Aeronautics and 
Space Administration. The NASA plans 
to make use of the station in connection 
with the expanding space program at 
the nearby Wallops Island Station. The 
staff of the Wallops Island Station, now 
totaling 90 scientists, engineers, and 
other employees, is expected to increase 
eventually to 250. Use of a portion of 
the Chincoteague facilities is expected to 
save the NASA an estimated $2.5 mil- 
lion in its launching-site construction 
program at Wallops Island. 

* * 

A preliminary assistance mission of 
the International Atomic Energy Agency 
left Vienna recently for a visit to Burma, 
Thailand, Indonesia, and Ceylon. The 
objective of the mission is to advise the 
IAEA on the needs of these countries 
and to indicate to the governments con- 
cerned how the agency can be of assist- 
ance. This is the first in a series of such 
missions planned for 1959. 

=. 

Launching facilities for the Titan in- 
tercontinental ballistic missile are under 
development at both Vandenberg Air 
Force Base in California and Lowry Air 
Force Base in Colorado, This informa- 
tion, long discussed unofficially, was re- 
cently formally confirmed by the Air 
Force. A typical Titan launching fa- 
cility costs approximately $50 million. 

* 2% & 

The American Council on Education 
embarked in November on a major pro- 
gram to encourage students to choose 
college teaching as a profession. Sup- 
ported by a grant from the Ford Foun- 
dation, the council began free distribu- 
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tion of 175,000 copies of a booklet on 
College Teaching as a Career. In an- 
nouncing the project to aid in the re- 
cruitment and training of teachers, Ar- 
thur S. Adams, president of ACE, said: 
“Most other professions and occupations 
have had organized campaigns of re- 
cruitment for many years. Colleges and 
universities, especially through their 
teaching staffs, must make similar efforts 
to secure their fair share of the ablest 
young men and women in the nation.” 

2 ee we 

A recurrence of poliomyelitis epi- 
demics in 1958, the result of a sharp 
reduction in the use of Salk vaccine, 
was cited recently by Basil O’Connor, 
president of the National Foundation, 
as one of two major events in his review 
of the organization’s 1958 health activi- 
ties. In 1958 there was 43 percent more 
paralytic polio than there was in 1957. 

The other major event in O’Connor’s 
report was the expansion of the Na- 
tional Foundation, after 21 years of ac- 
tivity in poliomyelitis, into a broad new 
health program that includes birth de- 
fects and arthritis, in addition to polio- 
myelitis. 

* & 

Scientists in the News 

Sir JOHN COCKCROFT, director 
of research of the United Kingdom 
Atomic Energy Authority, has been 
named the first head of Churchill Col- 
lege, which is being established at Cam- 
bridge University, at the suggestion of 
former Prime Minister Sir Winston 
Churchill, to produce highly trained sci- 
entists and technologists. Cockcroft, co- 
winner of the Nobel Prize in physics in 
1951, will leave the Atomic Energy Au- 
thority sometime this year but will con- 
tinue as a part-time consultant. He will 
be succeeded by Sir WILLIAM PENNY, 
head of weapon research for the AEA. 

FRED L. SOPER, director of the Pan 
American Sanitary Bureau, Washington, 
D.C., was honored upon his retirement 
on 1 February with the establishment of 
the Fred L. Soper Lectures in interna- 
tional health. Bureau staff members will 
finance the lectures by donations to a 
special fund. The first lecture will be 
given this fall by Soper himself at Johns 
Hopkins University’s School of Hygiene. 

ELEANOR M. HUMPHREYS, who 
has been associated with the department 
of pathology of the University of Chicago 
since 1926, has been named professor 
emeritus and consultant. For 11 years 
prior to retirement Dr. Humphreys was 
in charge of surgical pathology. The 
American Medical Women’s Association, 
in honoring Dr. Humphreys as_ the 
“Woman of the Year” for 1958, said that 
she had “excelled in one of the most re- 

sponsible medical and teaching positions 
in the nation.” 

Serving first as an assistant in the de- 
partment of pathology from 1926 to 
1929, Dr. Humphreys became an instruc- 
tor for 6 months and then served her 
internship at Albany Hospital, N.Y. She 
returned to the university as assistant 
professor in October 1931, the same year 
she received her medical degree from 
Rush Medical College of the University 
of Chicago. She served as assistant pro- 
fessor until 1942, when she was made 
associate professor. She became a full 
professor in 1950. 

Dr. Humphreys got her B.A. degree 
at Smith College in 1917. She was a 
physiological chemist at Highland Hos- 
pital, Rochester, N.Y., for 1 year before 
she became a physiological chemist and 
bacteriologist in the Division of Labora- 
tories of the New York State Department 
of Health, where she remained until 
1923. 

WILLIAM R. ANDERSON, com- 
mander of the nuclear submarine Nauti- 
lus, the vessel that completed the first 
voyage under the North Pole last Au- 
gust, has been awarded the Patron’s 
Medal of the Royal Geographical So- 
ciety. 

Sir RAYMOND PRIESTLEY, one of 
the last survivors of the ill-fated South 
Pole expedition of Sir Robert Scott in 
1912, received the society’s Founder’s 
Medal. 

CHIEN-SHIUNG WU, professor of 
physics at Columbia University, has re- 
ceived the 1958 Research Corporation 
Award for her part in overthrowing the 
parity law. The $2500 award was pre- 
sented at a banquet on 23 January in 
the Sheraton-East Hotel, New York. 

CARROL W. DODGE, professor of 
biology at Washington University, has 
been appointed visiting professor in the 
new mycology department at the Uni- 
versity of Recife, Brazil, where he will 
assist in establishing a mycology research 
center, library, and herbarium. He will 
be accompanied by Mrs. Dodge, who 
will be a visiting professor of chemistry 
at the same university. 

ROBERT F. INGER, curator of am- 
phibians and reptiles at the Chicago 
Natural History Museum, left on 8 Feb- 
ruary for a field trip in the Congo. Later 
he will do research work in European 
institutions. 

LOUIS NIRENBERG, professor of 
mathematics at New York University’s 
Institute of Mathematical Sciences, has 
received the American Mathematical So- 
ciety’s Bécher Memoria! Prize for out 
standing contributions to mathematical 
analysis. It was presented at the society's 
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on 22 January at the University of Penn- 
sylvania. Awarded every 5 years, the 
prize was established in 1923 in memory 
of Maxime Bécher, American mathema- 
tician. 

JOHN A. E. EYSTER, emeritus pro- 
fessor of physiology, University of Wis- 
consin, has received the 1958 Senior 
Scientist Award of the Medical Research 
Association of California “for incisive, 
productive and humane experimental 
science, for inspired graduate and medi- 
cal teaching and for devotion to the ad- 
vancement of medicine through animal 
research.” 

WILLARD BASCOM, oceanographer 
who has been serving as executive secre- 
tary of the Maritime Committee at the 
National Academy of Sciences—National 
Research Council, has been appointed 
executive secretary of the Academy—Re- 
search Council’s Amsoc Committee, a 
new committee that is concerned with 
drilling a hole through the crust of the 
earth. 

The United States Junior Chamber of 
Commerce list of Outstanding Young 
Men for 1958 includes the follow- 
ing. 

Lt. SHEPHARD M. JENKS, 31,. 
navigator of the Nautilus on its passage 
under the polar ice pack. Months before 
the journey began, Jenks made recon- 
naissance flights over the Arctic to secure 
information with which he later guided 
the Nautilus more than 1800 miles under 
the ice by “blind” navigation. 
HENRY A. KISSINGER, Harvard 

University political scientist whose book, 
Nuclear Weapons and Foreign Policy, 
was cited by the Overseas Press Club 
and awarded the Woodrow Wilson Prize 
for the best book in the fields of govern- 
ment, politics, and international affairs. 
DONALD A. GLASER, professor of 

physics at the University of Michigan, 
who is the inventor of the bubble cham- 
ber—a device that makes possible the ob- 
servation of atomic particles as they pass 
through clear, super-heated liquids. 
JAMES T. GRACE, Jr., physician 

who has, among numerous other signifi- 
cant findings, described and confirmed 
the thesis that cancer patients retain a 
resistance to their tumors even when the 
disease becomes advanced. He has de- 
voted his life to cancer research, which 
he conducts at Roswell Park Memorial 
Institute in Buffalo, N.Y. 
RICHARD T. SMITH, professor of 

pediatrics and chief of pediatric services 
at the J. Hillis Miller Health Center, 
University of Florida, Gainesville, who 
attacked the “irreducible minimum” 
number of deaths expected among new- 
born infants, and has made revolutionary 
discoveries in the field of natural im- 
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munity and immunological tolerance in 
the newborn period of life. 
GUS TURBEVILLE, who 5 years ago 

became the youngest president of a 
4-year liberal arts college in the United 
States. Under his leadership, Northland 
College, Ashland, Wis., has doubled en- 
rollment, gained financial independence, 
and secured an exceptional board of trus- 
tees. 
HUGH E. WILSON, chairman of the 

division of cardiac and thoracic surgery 
and assistant professor of surgery at the 
University of Texas’ Southwestern Med- 
ical School, where he has played a lead- 
ing part in building a cardiac research 
laboratory—now considered one of the 
finest in the country—and_ performed 
over 20 successful “firsts” in heart sur- 
gery for his medical area. 

ISRAEL S. KLEINER of the New 
York Medical College, Flower and Fifth 
Avenue Hospitals in New York City, has 
won the annual Van Slyke Award in clin- 
ical chemistry. The award, which is 
sponsored by the New York—Metropoli- 
tan Section of the American Association 
of Clinical Chemists, has been given to 
Kleiner in recognition of his contribu- 
tions to this field not. only as a research 
investigator, but as an educator as well. 

BEVERLY DUDLEY, editor of the 
Technology Review at Massachusetts 
Institute of Technology since 1945, has 
resigned to accept a position as assistant 
to the director of Lincoln Laboratory. 
VOLTA W. TORREY, director of tele- 
vision at M.I.T., has been appointed to 
succeed him. 

ROBERT BOGGS, former dean of 
the New York University Postgraduate 
Medical School, has been named direc- 
tor of the basic research program of the 
National Fund for Medical Education. 
The program will administer nationally 
the money raised by local organizations 
affiliated with the United Community 
Funds and Councils of America. 

SALVADOR E. LURIA, professor of 
bacteriology at the University of Illinois, 
delivered the University of Notre Dame’s 
1959 Nieuwland lectures in biology on 9, 
10, and 11 February. His subject was 
“Viruses and Cellular Heredity.” 

CHAUNCEY STARR, general man- 
ager of Atomics International, delivered 
the principal address before the annual 
meeting of the Royal Swedish Academy 
of Engineering Sciences, Stockholm, on 
28 January. 

FRANK R. SHROFF, associate pro- 
fessor of oral pathology on sabbatical 
leave from the University of Otago 
Dental School, Dunedin, New Zealand, 
has been named visiting associate pro- 

fessor in the department of oral pathol- 
ogy, University of Illinois, Chicago. He 
will conduct studies on the penetration 
of methyl cholanthrene into the skin 
and oral mucosa of mice. 

Recent Deaths 

ADOLPH J. CRESKOFF, Philadel- 
phia, Pa.; 50; associate professor of clin- 
ical medicine at the University of Penn- 
sylvania Medical School and head of the 
hematology section of the medical clinic 
at University Hospital; 23 Jan. 
KENNETH B. M. CROOKS, Gram- 

bling, La.; 53; professor of biology at 
Grambling College; 20 Jan. 

ELISE STRANG L’ESPERANCE, 
New York; 83; specialist on cancer and 
former clinical professor of preventive 
medicine at Cornell University; founded, 
with her sister, the Strang Tumor Clinic 
at the New York Infirmary, and the 
Kate Depew Strang Prevention Clinic at 
Memorial Hospital; director of the labo- 
ratories of the New York Infirmary for 
Women and Children, 1910-36; former 
editor, American Medical Women’s As- 
sociation; 21 Jan. 
WATSON GAILEY, Bloomington, 

Ill.; 76; eye surgeon and former medical 
consultant in India and Guatemala; 
founder of the Bloomington Eye Clinic 
and the Watson Eye Foundation; 20 
Jan. : 
GUY R. M. vet GIUDICE, New 

York; 54; former manager of the Ap- 
plied Research and Development Divi- 
sion, Socony Mobil Oil Company, Inc.; 
faculty member at the Columbia Uni- 
versity School of Engineering; 1929-37; 
23 Jan. 
ROBERT HOFFMAN, New York; 

71; retired vice president and one of the 
founders of the Union Carbide Corpora- 
tion; designer of helium and other gas 
plants; 24 Jan. 
VICTOR SCHECHTER, Wilton, 

Conn.; 51; professor of biology at City 
College, New York, and specialist in 
marine biology and oceanography; 20 
Jan. 
CLARENCE R. SHOEMAKER, 

Washington, D.C.; 83; zoologist and 
specialist in Amphipoda at the U.S. Na- 
tional Museum, Smithsonian Institution, 
from 1910 until his retirement in 1944; 
28 Dec. 
MANUEL U. TRONCOSO, New 

York; ophthalmologist and inventor of 
the gonioscope; assistant clinical pro- 
fessor of ophthalmology at the Eye In- 
stitute of the College of Physicians and 
Surgeons, Columbia University; profes- 
sor of ophthalmology at the Postgradu- 
ate Medical School and Hospital, 1916- 
32; founder of Anales de Oftalmologia in 
1898, one of the six publications that 
later became the American Journal of 
Ophthalmology; 21 Jan. 
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Book Reviews 

The Public Impact of Science in the 
Mass Media. A report on a nation- 
wide survey for the National Associa- 
tion of Science Writers. Survey Re- 
search Center, Institute for Social Re- 
search, University of Michigan, Ann 
Arbor, 1958. 254 pp. 

Science, the News, and the Public. Who 
gets what science news. Where they 
get it. What they think about it. A re- 
port of the National Association of 
Science Writers. Text by Hillier 
Krieghbaum. New York University 
Press, New York, 1958. 43 pp. 

The first thing we want to know about 
any survey is its competence: its scope, 
its sampling methods, its statistical tech- 
niques, and whether or not the questions 
are loaded. On such points the survey 
covered in these two publications seems 
satisfactory to me. For example, each 
respondent was asked about his attitudes 
toward various categories of news before 
he learned that science was the subject. 
The sample consists of 1919 American 
adults, selected to represent a cross-sec- 
tion of the public. They were questioned 
at length (1 to 2 hours) about their hab- 
its, attitudes, and opinions. This was in 
the spring of 1957. The methods look 
good, the questions seem fair, and I was 
able to examine the results with confi- 
dence, 

The second thing for which the an- 
tennae go out is presentation. Again, I 
am favorably impressed. The report is 
in two parts: The larger volume is an 
exhaustive factual record of about 250 
pages, with all data in the form of tables, 
giving numbers of cases and percentages. 
This satisfies the man who wants to get 
down to cases, in detail. This is accom- 
panied by an able summary of 43 pages, 
with text by Hillier Krieghbaum, asso- 
ciate professor of journalism at New 
York University, and with simple graphs 
and charts and a very few tables. The 
text is crisp and punchy, the visual aids 
clear and uncluttered. 

What audience would be interested? 
Obviously a good many scientists, a good 
many of the media men, and, of course, 
all the people in between, some of whom 
are called science writers. It should be 
especially revealing to the decision-mak- 
ers in the media: managing editors, di- 
rectors, and all those who decide what 
shall appear in their medium, They 
would, I think, be distinctly shocked to 
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find that the appetite for science news 
is a good deal larger than the amount 
they have permitted to appear, and that 
people who use the media most are 
quite willing to cut down on such sacred 
topics as sport, crime, society news, and 
even comics in order to get more science. 
And this in pre-sputnik times, at that! 

Media men will also like to know what 
media have how much impact on whom. 
Newspapers were named most fre- 
quently as the medium from which sci- 
ence items were recalled; next came 
television.. Magazines came next, with 
radio on the bottom of the heap. But 
among those respondents who had gone 
to college, magazines as a source were 
about twice as important as they were 
for the whole sample. 

Scientists will be interested in the 
layman’s view of science. When asked, in 
effect, “What does ‘to study something 
scientifically’ mean?” only 4 percent 
cited an open-minded approach; only 10 
percent stressed method, describing an 
experimental approach; 22 percent put 
the emphasis on analysis, 33 percent 
thought it meant thorough, deep-search- 
ing study; and 27 percent would not 
hazard an opinion. 

About 83 percent thought that the 
world is definitely better off because of 
science; 2 percent thought the world is 
worse off; 5 percent said. it was about 
fifty-fifty; 6 percent qualified their an- 
swers (5 percent for, 1 percent against), 
and only 5 percent said they didn’t know. 

Asked why they thought the world was 
better off, 7 percent spoke of increases in 
knowledge; most of the others talked 
about applications—better health, a 
higher standard of living. Scientists will 
be comforted to learn that harmful uses 
of science were not usually blamed on 
scientists themselves (only 12 percent 
held this view). 

About 35 percent believed that scien- 
tists will eventually understand most 
things that happen, as against 28 percent 
who did not think so. A majority (of 
those expressing an opinion) felt that sci- 
ence should not be curbed even in areas 
where there is a possible conflict with 
religion. Although science was generally 
regarded as a “good thing,” a sizable 
group of people voiced suspicion and 
fear, mainly on atomic questions and on 
the rate at which our lives are being 
changed by technology. 
Two pictures of the scientist himself 

were given—one widely held and highly 
positive, the other negative. The positive 
one, with percentages of frequency of 
mention, looks like this: creative and 
imaginative (1 percent); exploring the 
unknown, curious (6 percent); eager to 
benefit mankind (7 percent); methodi- 
cal, hard-working (12 percent); normal, 
well-balanced (15 percent); educated, 
studious (23 percent); intelligent, bril- 
liant, and so on (37 percent). 

The negative view was this: too pow- 
erful, dangerous (under 1 percent); too 
intelligent (1 percent); ideologically de- 
viant (2 percent); mildly eccentric (3 
percent); overly dedicated, narrow (4 
percent); neurotic, queer (4 percent); 
socially inept, shy (9 percent). 

Since I live among scientists I natur- 
ally regard these percentages as grossly 
distorted in comparison with my own 
views; nevertheless, I find the weight of 
positive public opinion reassuring. I 
would have expected rather more of the 
Frankenstein view or more at least of 
the “eccentric” label, and I am pleased 
by the extent of my own misconception 
of the public view. These results remind 
me of a quotation—whose author I for- 
get—that goes something like this: “I 
spend my life being praised for qualities 
I do not possess—and in being calumni- 
ated for defects which are not mine.” 

It appears then, from this survey, that 
the public is definitely interested in sci- 
ence reporting and is able to “play back” 
an impressive amount of what has ap- 
peared in the mass media. The readers 
want more. Their notions of science and 
of scientists are mainly favorable, though 
distorted; there is a hard minority whose 
views are both unfavorable and dis- 
torted. 

Where do we go from here? In the 
conclusion to Krieghbaum’s admirable 
summary, he says: “Reporters and script 
writers, given more training and more 
time in assignments, would be able to 
provide more details, greater back- 
ground, better interpretation, and, it is 
hoped, higher accuracy. Such changes 
might help correct present distortions in 
the public image of science and scien- 
tists and promote the idea they are part 
of, not divorced from, contemporary liv- 
ing.” 

But how are the science reporters to 
get more training and be given more 
time in assignments? It seems to me 
that this involves the reporter’s boss— 
the decision-maker who says what shall 
be done. The reporters already know 
what is needed; their bosses do not— 
they seldom have any idea of how much 
time, background information, and study 
are needed for a good item on science, 
and they seldom have any notion of how 
good a science reporter has to be. It is 
easy to see how this situation arose: The 
reporters get around among the scien- 
tists; the decision-maker does not—he 
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doesn’t have time. I think he needs help, 
and expert help at that. If the boss won’t 
listen to his own reporters, he might 
listen to a science consultant who is a 
postgraduate in his own medium. 

I would now like to see a survey of 
scientists made to uncover and examine 
in detail their misconceptions about “the 
press’ —meaning all mass media and 
those who work in these media. At the 
same time, I would like to see a survey 
made of the media themselves, from top 
to bottom, to uncover and examine their 
misconceptions about science and scien- 
tists. If, as I suspect, a need exists for a 
bridge between top media men and the 
scientists, a new profession may arise: 
consultants on science to the mass media 
or, alternatively, consultants on mass 
media to the scientists. 

M. W. THISTLE 
Public Relations O ffice, 
National Research Council, Canada 

Elementary Seismology. Charles F. 
Richter. Freeman, San _ Francisco, 
Calif., 1958. viii+ 768 pp. Illus. $12. 

This fascinating and beautifully illus- 
trated account of the earth’s shivers is 
composed of three parts, all emphasizing 
the general relation of faulting to earth- 
quakes, The first part, “Nature and ob- 
servation of earthquakes” (388 pages), 
provides a fine historical perspective 
while presenting basic phases of the sci- 
ence, ranging from elastic waves to earth- 
quake risk. The second part, “Geography 
and geology of earthquakes” (242 
pages), relates earthquakes to major and 
minor structural features of the earth. 
New Zealand, California (plus Nevada), 
Japan, and Formosa are selected for de- 
tailed analysis, but other regions are not 
neglected. The third part of the book, 
“Appendixes” (97 pages), includes 
tables, mathematical derivations, and a 
chronologic list of important earth- 
quakes, with bibliography. A 29-page in- 
dex completes the volume. 

In a_ lively, conversational style 
Richter presents a distillation of much 
information, with penetrating critical in- 
terpretation in the areas of his own in- 
terests. Humor appears in unexpected 
places, some barbed in the direction of 
related sciences but always constructive, 
some even directed at the author himself. 
The treatment conveys a nice sense of 
strategy in attacking the scientific prob- 
lems, many as yet unsolved. Although in- 
tended primarily for students, the book 
includes much valuable material for in- 
structors and research workers. Richter 
has unlocked the mysteries of seismology 
for all who are interested in the earth. 

Grorce A. THOMPSON 
Geophysics Department, 
Stanford University 
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Science and Education at the Cross- 
roads. A view from the laboratory. 
Joseph William Still. Public Affairs 
Press, Washington, D.C., 1958. xi + 140 
pp. $3.25. 

Joseph Still, with obvious sincerity and 
concern, has written, in part I of this 
book, a series of short essays on various 
aspects of scientific work and some re- 
lated educational problems. In part II 
he discusses the potential contributions 
of the biological sciences (with stress 
upon disease control) to international af- 
fairs, especially in the tropical countries. 
As promised on the dust jacket, the book 
contains a number of interesting and even 
controversial observations and proposals. 
“Part I consists of ten short chapters— 
90 pages—on “The short-range view.” 
The author contends that scientific rep- 
resentation at the top policy-making level 
in our government is essential. To ac- 
complish this, “the President should ap- 
point one or more Secretaries of Science, 
without portfolio” (page 13). At least 
two, representing the biological and the 
physical sciences, are suggested. Further, 
he suggests “establishment of Delegate 
Senators and Representatives” in the 
Congress. They would “have the power 
to introduce legislation and enjoy full 
floor and perhaps limited committee 
privileges” (page 14) but would not vote 
on committees or vote on the legislation. 

A National Education Council of dis- 
tinguished citizens is proposed “1) to 
constantly study and report on our total 
educational system, 2) to report fre- 
quently on future educational needs, and 
3) to recommend in broad terms the 
curriculum and standards our schools 
must follow to prepare youngsters for 
the estimated future” (pages 14-15). 
Presumably this would be a formaliza- 
tion and continuation of the type of tem- 
porary study being made by James B. 
Conant. 

Apparently Still desires some new per- 
manent mechanism because he believes 
that the U.S. Office of Education, the 
American Council on Education, the Na- 
tional Education Association with its 
Educational Policies Commission, the 
separate state departments of education 
with their numerous nationwide com- 
mittees, and many other groups are not 
accomplishing the task. Possibly this con- 
clusion is correct, but strengthening one 
of the existing groups, which he does not 
suggest, might be more effective in pro- 
ducing quick results than would be ef- 
forts to create another agency. 

Several interesting chapters are con- 
cerned with the “housekeeping” of Amer- 
ican science. These deal with closer 
cooperation between existing specialized 
societies (but without mention of the 
American Association for the Advance- 
ment of Science); with current pro- 
cedures for making short-term research 

grants; with the need for better abstract- 
ing and translating services; and with 
the importance of scientific libraries. 

In two chapters he considers the search 
for the gifted student and the encourage- 
ment of curiosity. He properly warns 
against using only IQ scores to identify 
promising students. However, educators 
have long recognized the difference be- 
tween defining the academically gifted 
and identifying and instructing such stu- 
dents in schools. 

Part II, “The long-term view,” stresses 
the world-wide social impact of dis- 
ease-controlling techniques. The author 
stresses the effectiveness of DDT in over- 
coming malaria and indicates some of 
the social and political implications of 
this action. Elimination of this delibitat- 
ing disease opens to many countries 
their first opportunity to develop a vigor- 
ous economy. But the race between pro- 
duction and population is still with us. 

The inevitability of reaching some 
“world population ceiling” and the im- 
portance of population control are 
pointed out. The author avoids becom- 
ing entangled in arguments over various 
means of population control but observes 
that a rising standard of living has been 
followed by lower birth rates. This line 
of argument reinforces his proposal that 
biologists be included at policy-making 
levels in government. 

Unfortunately the book contains no 
bibliography, and the sources of Still’s 
references are not. explicity cited. As 
claimed, this is one man’s view of some 
of the vexing problems we face. His sug- 
gestions for action would require marked 
changes in public opinion; how these 
could be obtained still eludes many al- 
ready immersed in the problems. 

FLETCHER G. WATSON 
School of Education, 
Harvard University 

Psychological Stress. Psychoanalytic and 
behavioral studies of surgical patients. 
Irving L. Janis. Wiley, New York; 
Chapman and Hall, London, 1958. 
xiv +439 pp. $6.95. 

Janis, author of the scholarly Air War 
and Emotional Stress, has in the present 
book approached the rather poorly de- 
fined concept of stress with quite differ- 
ent data—those obtained from persons 
in hospital undergoing surgery, and from 
a questionnaire survey of former surgical 
patients (Yale students all). The book 
commences with a long detailed account 
of the author’s psychoanalytic treatment 
of a patient who happened to require 
surgery during the period of the analy- 
sis. Various hypotheses concerning inter- 
actions between psychological variables 
(for example, “anxiety” and “hostility” ) 
were derived from the interview notes 
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and also from a rather intensive study 
of 22 surgical patients in hospital. These 
hypotheses formed the basis of questions 
employed in a questionnaire-type survey 
of some thousand Yale students, yielding 
149 cases who had undergone surgery 
that had been anticipated in advance. 

The main approach to all of the psy- 
chological problems is psychoanalytic, 
and the data are almost entirely verbal 
(sometimes even bordering on the anec- 
dotal) in character. The bond with psy- 
choanalysis is easy enough to see, but the 
relationship between this study and other 
current investigative work in the field of 
psychology is much less clear. In his 
preface Janis deplores two extremes: 
the superficiality of the anecdotal ac- 
counts that abound in field studies of 
“stress,” and the pedanticism of attempts 
to investigate stress phenomena in the 
psychological laboratory. He considers 
that his materials and methods (in the 
setting of the surgical wards) may repre- 
sent an optimal admixture of breadth 
and rigor. While the author is to be com- 
mended for his originality of approach, 
I doubt that he has achieved this happy 
balance. By comparison with the hard 
core of objective data that constitute 
anything like solid evidence, discussions, 
speculations, and detailed accounts of 
what patients said in interview bulk very 
large indeed. 

The author is well aware of the limi- 
tations placed upon any conclusions 
about “stress” in general from material 
obtained entirely from surgical patients, 
and in the concluding paragraph of the 
book he mentions other situations that 
should be studied in the next step of a 
general program for the study of stress. 
One might wish, then, that Janis had 
chosen to use his subtitle for the title of 
this book. 

Rozert B, Matmo 
Allan Memorial Institute of 
Psychiatry, Laboratory for 
Psychological Studies, 
McGill University, Montreal, Canada 

Radioaktive Isotope in der Biochemie. 
Engelbert Broda. Deuticke, Vienna, 
1958. 326 pp. Illus. 

This book was written to introduce the 
reader to the “methodicalness” of bio- 
chemical research with tagged atoms. A 
presentation of the fundamentals of ra- 
dioactivity and radiation chemistry is fol- 
lowed by a detailed discussion of special, 
well-selected problems. These are closely 
connected with the chief principles of 
biochemical isotope research and consti- 
tute an extensive survey of the applica- 
tions and possibilities in this field and in 
neighboring disciplines. 
A good bibliography, with emphasis 

on foreign—especially American—lit- 
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erature, supports the monograph and 
makes it a stimulating, rewarding study. 
The chapter on radiation biology and 
radiation protection is of importance for 
every research worker in the field, 
whether he is a chemist, biochemist, 
physiologist, microbiologist, or medical 
man. All such workers may use this book 
to advantage, since the author has more 
than achieved his goal. 

A. T. Kress 
Radiobiology Division, 
U.S. Army Medical Research 
Laboratory, and Biology Department, 
University of Louisville 

The Earth and its Gravity Field. W. A. 
Heiskanen and F. A. Vening Meinesz. 
McGraw-Hill, New York, 1958. x+ 
470 pp. Illus. $12.50. 

Here is one of those very important 
unifying monographs of which there are 
always too few. Written for the small 
group of specialists by recognized ex- 
perts in the field, it is probably of equal, 
if not greater, importance to the much 
wider group of physicists and geologists 
who are interested in the subject but do 
not have the time or background to read 
the original papers. 

With this larger class of readers in 
mind, the authors have discussed not 
only. the instruments and methods used 
to obtain and analyze gravitational data 
but the important geological questions 
which are answered in part by these 
data. Thus, the problems of gravita- 
tional anomalies and_ the _ isostatic 
adjustment of the earth’s crust are dis- 
cussed as well as such topics as convec- 
tion currents in the mantle, the origin 
of continents, polar migration, the shear 
pattern of the earth’s crust, the implica- 
tions of the deviations from isostatic 
equilibrium, and the formation of geo- 
syncline belts. Of more direct concern in 
connection with gravitational questions 
are the problems of earth tides and of 
physical geodesy (which is discussed in 
considerable detail). 

Reading this book as a physicist, not 
a geophysicist, I was struck by a curious 
situation. Gravitation, and its nature, had 
long been considered to be a dead issue 
for physicists. Newton’s theory of gravi- 
tation, dating from the 17th century, had 
been presumed correct except for small 
relativistic effects. In any case gravita- 
tion was considered to be far too weak 
an interaction to be important. (The 
gravitational interaction between an 
electron and a proton is 10-*° times the 
electrostatic interaction.) Why, then, 
was I reading this book? The answer is 
strange. Some of us—by no means the 
majority of physicists—suspect that be- 
cause of the very great concentration of 
energy at the center of a particle, gravi- 

tation may be the dominant interaction 
which holds a particle together. Whether 
or not gravitation is important depenus 
upon the characteristic size of a particle, 
and concerning this we know essentially 
nothing. Some of us also have doubts 
about the relativistic gravitational effects, 
Furthermore, some relativistic effects 
may be large, and this would have led, 
for example, to a substantially stronger 
gravitational interaction in the past. 

The earth is an important source of 
answers to these questions. First, it con- 
tains a history of the past four billion 
years. Second, it is a remarkably stable 
laboratory, which can be used to answer 
fundamental questions concerning the 
gravitational interaction. Thus, this well- 
written new book by Heiskanen and 
Vening Meinesz is of importance, not 
only to the geologists and geophysicists, 
but to a small group of physicists inter- 
ested in the nature of the gravitational 
field. 

Rosert H. Dicke 
Palmer Physical Laboratory, 
Princeton University 

Moments of Discovery. vol. I, The Ori- 
gins of Science. vol. Il, The Develop. 
ment of Modern Science. George 
Schwartz and Philip W. Bishop, Eds. 
Basic Books, New York, 1958. 1005 
pp. Illus. $15. 

This anthology contains numerous 
brief but interesting selections from sci- 
entific writers, from Hippocrates to Op- 
penheimer, accompanied by an editorial 
commentary incredibly inaccurate in its 
history and sophomorically naive in its 
conception of science. Galileo’s dates are 
given as 1565-1642 on one page and as 
1564-1643 on another (both are wrong); 
Harvey’s death is given as 1657, then as 
1667; Kepler dies first in 1620, then in 
1630. The history is often as bad as the 
chronology. How surprising to read that 
Roger Bacon deserves credit for “pro- 
moting the idea of the sphericity of the 
earth” (shades of Eratosthenes!); that 
Galileo invented the telescope and with 
it produced “experimental support” for 
the Copernican hypothesis; that Huy- 
gens constructed a pendulum clock 12 
years before he was born; that Halley 
visited Newton “‘to discuss the validity of 
Kepler’s theory of elliptical orbits”; that 
“Galileo’s system” became Newton’s first 
and second laws! 

The historical sketch which opens the 
first volume might well have been writ- 
ten 50 years ago (parts of it by Voltaire 
himself) ; it ignores completely the results 
of modern research on Babylonian astron- 
omy, the mechanical investigations of 
the, Middle Ages, and the like. The suc- 
ceeding essay, on “The nature of science 
and discovery,” with its picture of the 
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great scientists who “occasionally descend 
from the heights to the level of the lay- 
man,” of Roger Bacon exploding “the 
specious logic of the Fathers of the 
Church,” and so forth, is equally un- 
sound, 

It is unfortunate that such interesting 
selections and illustrations should be so 
badly edited. The editors are lucky that 
George Sarton, whom they praise enthu- 
siastically but not very judiciously, is not 
alive to subject their sloppy production 
to his rigorous standards of truth and 
accuracy. 

Joun C. GREENE 
Department of History, Government, 
and Philosophy, Iowa State College of 
Agriculture and Mechanic Arts 

New Books 

Abstract Bibliography of Fruit Breeding 
and Genetics to 1955. Rubus and Ribes— 
a survey. Technical Communication No. 
25. R. L. Knight and Elizabeth Keep. 
Commonwealth Agricultura! Bureaux, 
Bucks, England, 1958. 254 pp. $6.80. 
Advances in Electronic and Electron ' 

Physics. vol. 10. L. Marton, Ed. Academic 
Press, New York, 1958. 330 pp. $10. Con- 
tents: ‘‘Nonuniform d-c electron flow in 
magnetically focused cylindrical beams” 
(W. G. Dow) ; “Defects in diamond-type 
semiconductor crystals” (E. Billig and P.’ 
J. Holmes); “Microwave optics” (J. 
Brown) ; “Developments in computer logi- 
cal organization” (W. L. Lawless) ; “On 
some aspects of tube reliability” (E. G. 
Rowe) ; “Recent developments in cathode- 
ray oscilloscopes” (J. E. Day). A cumula- 
tive author and subject index is included. 

Agriculture and Animal Husbandry in 
India. M. S. Randhawa. Indian Council 
of Agricultural Research, New Delhi, In- 
dia, 1958. 380 pp. Rs. 15. 

The Atom and the Energy Revolution. 
Norman Lansdell. Philosophical Library, 
New York, 1958. 200 pp. $6. 
The Aztec: Man and Tribe. Victor W. 

von Hagen. New American Library, New 
York, 1958. 222 pp. Paper, $0.50. 
Bibliography of Plant Protection, 1948- 

1949, J. Barner. Biologische Bundesanstalt 
fur Land- und Forstwirtschaft in Berlin- 
Dahlem, Berlin, 1958. 689 pp. 
The Big Red Schoolhouse. Fred M. 

Hechinger. Doubleday, Garden City, N.Y., 
1959. 240 pp. $3.95. 

British Fermentation Industries. J. M. 
Whitmarsh. Pitman, London, 1958. 147 
pp. 25s. 
Drinking and Intoxication. Selected 

readings in social attitudes and controls. 
Raymond G. McCarthy. Yale Center of 
Alcohol Studies, New Haven, Conn.; Free 
Press, Glencoe, IIl., 1959. 474 pp. $7.50. 
Economics for the Mineral Engineer. 

Edmund J. Pryor. Pergamon, New York 
and London, 1958. 254 pp. $6. 
Environmental Influences on Prenatal 

Development. Beatrice Mintz. Univ. of 
Chicago Press, Chicago, 1959. 100 pp. $3. 
The Foundations of Capitalism. Oliver 

C. Cox. Philosophical Library, New York, 
1959, 510 pp. $7.50. 
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The Evolution of Culture. The develop- 
ment of civilization to the fall of Rome. 
Leslie A. White. McGraw-Hill, New York, 
1959. 389 pp. $7.50. 

The Geology of South Australia. Pre- 
pared by members of the South Australian 
division of the Geological Society of Aus- 
tralia and edited by M. F. Glaessner and 
L. W. Parkin. Melbourne Univ. Press, 
Melbourne, Australia, 1958 (order from 
Cambridge Univ. Press, New York 22). 
163 pp. $8.50. 

High Temperature Effects in Aircraft 
Structures. Nicholas John Hoff, Ed. Pub- 
lished for and on behalf of Advisory Group 
for Aeronautical Research and Develop- 
ment, North Atlantic Treaty Organization 
by Pergamon Press, New York and Lon- 
don, 1958. 364 pp. $12. 

Handbuch der Physik. vol. 51, Astro- 
physics II: Stellar Structure. Springer, 
Berlin, 1958. 838 pp. DM. 175. 

Literaturquellen und ihre Kiirzungen 
aus der Bibliographie der Pflanzenschutz- 
literatur. J. Barner. Biologische Bundes- 
anstalt fiir Land- und Forstwirtschaft in 
Berlin-Dahlem, Berlin, 1958. 

The Meaning of Home Science. Rajam- 
mal P. Devadas. Sri Avinashilingam Home 
Science College, Coimbatore, India, 1958. 
54 pp. Rs. 2. Dr. Devadas is the chief 
home economist, Ministry of Food and 
Agriculture, Government of India. The 
chapters in this book are based on talks 
given by her in two seminars on home 
science conducted at Avinashilingam 
Home Science College. . 

Muir’s Text-Book of Pathology. Revised 
by D. F. Cappell. Arnold, London, ed. 7, 
1958 (order from Williams and Wilkins, 
Baltimore, Md.). 1221 pp. $14.50. 

Origin of Granite in the Light of 
Experimental Studies in the System 
NaAlSisO:-KAlSisO:-H.O. Memoir 74. O. 
F. Tuttle and N. L. Bowen. Geological 
Soc. of America, New York, 1958. 153 pp. 

Les Papillons. Guy Mathot. Presses 
Universitaires de France, Paris, 1958. 
126 pp. 

Poliomyelitis. Papers and discussions 
presented at the Fourth International 
Poliomyelitis Conference. Compiled and 
edited for the International Poliomyelitis 
Congress. Lippincott, Philadelphia, Pa., 
1958. 702 pp. $7.50. The papers pre- 
sented at the sessions were divided into 
the following groups: “Vaccination 
against poliomyelitis’; “Enteric viruses 
producing diseases simulating poliomye- 
litis: echo viruses, coxsackie viruses” ; 
“Studies on cultured mammalian cells”; 
“General considerations of viruses”; “Di- 
agnosis”; “Basic problems of respiratory 
distress in patients with poliomyelitis” ; 
“Group and home care of patients with 
respiratory or extensive paralysis”; “Final 
general session—summary of viruses, care 
and rehabilitation and closing remarks.” 

Primer of Free Government. William 
Bergen Chalfant. Philosophical Library, 
New York, 1959. 160 pp. $3. 

Progress in the Chemistry of Organic 
Natural Products. vol. 15, 244 pp. $9.75. 
vol. 16, 226 pp. $9.50. L. Zechmeister, 
Ed. Springer, Vienna, Austria, 1958. 

The Pulse of Radar: the Autobiography 
of Sir Robert Watson-Watt. Dial, New 
York, 1959. x + 448 pp. $6. 

Miscellaneous Publications 

(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 

An Annotated Bibliography of Research 
in Economically Important Species of 
California Fish and Game. California 
Legislature Assembly Interim Committee 
Reports, vol. 5, No. 5. Compiled by Wil- 
liam F. Scheuermann, Jr. California As- 
sembly Interim Committee on Fish and 
Game, California Legislature, Sacra- 
mento, 1958 (order from Room 3111, 
State Capitol Annex, Sacramento). 271 
pp. 

Optical Properties of Saturn’s Rings. 
pt. I, Transmission. Smithsonian Contri- 
butions to Astrophysics, vol. 2, No. 13. 
Allan F. Cook, II, and Fred A. Franklin. 
6 pp. Evolution of Arthropod Mechanisms. 
Misc. Collections vol. 128, No. 2. R. E. 
Snodgrass. 77 pp. Smithsonian Institution, 
Washington, D.C., 1958. 

Three North American Cretaceous 
Fishes. pt. I, Remarks on Helmintholepis 
vermiculatus Cockerell. David H. Dunkle. 
Proceedings of the U.S. National Museum, 
vol. 108, No. 3401. David H. Dunkle. 8 
pp. Taxonomy and Nomenclature of 
Three Species of Lonchura (Aves: Es- 
trildinae). Proceedings, vol. 108, No. 
3402. Kenneth C. Parkes. 14 pp. Smith- 
sonian Institution, Washington, D.C., 
1958. 

Notes on African Bulbuls. Family Pyc- 
nonotidae, class Aves. Fieldiana: Zoology, 
vol. 35, No. 6. Austin L. Rand. 78 pp. 
Marine Mollusks from Bougainville and 
Florida, Solomon Islands. Fieldiana: Zo- 
ology, vol. 39, No. 20. Alan Solem. 14 pp. 
$0.30. The Crocodilian Genus Paleo- 
suchus. Fieldiana: Zoology, vol. 39, No. 
21. Frederick J. Medem. 20 pp. $0.50. A 
New Genus and Species of Fish from the 
Gulf of Mexico. Fieldiana: Zoology, vol. 
39, No. 22. Loren P. Woods. 4 pp. $0.10. 
A Note on the Philippine Frogs Related 
to Rana Macrodon. Fieldiana: Zoology, 
vol. 39, No. 23. Robert F. Inger. 3 pp. 
$0.10. Stoneflies from the Philippines 
(Plecoptera). Fieldiana: Zoology, vol. 42, 
No. 6. Stanley G. Jewett, Jr. 10 pp. $0.40. 
Chicago Natural History Museum, Chi- 
cago, Ill., 1958. 

The Native Brotherhoods: Modern In- 
tertribal Organizations on the Northwest 
Coast. Bureau of American Ethnology 
Bull. 168. Philip Drucker. Smithsonian 
Institution, Washington 25, 1958 (order 
from Supt. of Documents, GPO, Washing- 
ton 25). 194 pp. $1. 

Hodgkin’s Disease. Annals, vol. 73, art. 
1. Antonio Rottino, Consulting Ed. 380 
pp. $4.50. Third Tissue Homotransplan- 
tation Conference. Annals, vol. 73, art. 3. 
Blair O. Rogers, Consulting Ed. 330 pp. 
$5. Psoriasis. Annals, vol. 73, art. 5. Peter 
Flesch, Consulting Ed. 126 pp. $2.75. 
Photoreception. Annals, vol. 74, art. 2. 
Jerome J. Wolken, Consulting Ed. 246 pp. 
$3.50. Enzymes in Blood. Annals, vol. 75, 
art. 1. Laurens P. White, Consulting Ed. 
384 pp. $5. The Basic and Clinical Re- 
search of the New Antibiotic, Kanamycin. 
Annals, vol. 76, art. 2. Maxwell Finland, 
Consulting Ed. 391 pp. $5. New York 
Acad. of Sciences, New York, 1958. 
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Extent of the Antarctic Continent 

Abstract. Group velocities of earth- 
quake-generated Love and Rayleigh waves 
for certain transantarctic paths are ab- 
normally high when compared with data 
from other continents. For these paths, the 
data indicate that at most only three- 
fourths of the antarctic ice sheet is un- 
derlain by continent, the remaining area 
being oceanic in structure. 

Explosion seismology and dispersion 
analysis of earthquake-generated surface 
waves are the two principal methods for 
determining crustal structure. The first 
offers the advantage of a point-by-point 
delineation of crustal layering, but re- 
quires considerable field efforts. The sec- 
ond reveals the average properties of seg- 
ments of the crust having continental 
dimensions and requires only suitably 
disposed paths between earthquake epi- 
center and seismograph station. In Ant- 
arctica, explosion-seismology methods 
have been used primarily to determine 
ice thickness, which can then be indi- 
rectly related to crustal structure by in- 
terpreting ice-buried topography. Thus 
the significant result that extensive areas 
of Antarctica lie below sea level was the 
first indication that the Antarctic Conti- 
nent may be less extensive than the ice 
sheet. 

In this paper we report on crustal 
structure, along several profiles crossing 
Antarctica, as revealed by group velocity 
dispersion analysis of Love and Rayleigh 
waves. The segments of Antarctica to 
which the results apply are indicated by 
the propagation paths shown in Fig. 1. 
The materials for the study are the fol- 
lowing: records from the Press-Ewing 

Instructions for preparing reports. Begin the re- 
port with an abstract of from 45 to 55 words. The 
abstract should not repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
report proper. (Since this requirement has only 
recently gone into effect, not all reports that are 
now being published as yet observe it.) 
Type manuscripts double-spaced and submit one 

ribbon copy and one carbon copy. 
Limit the report proper to the equivalent of 

1200 words. This space includes that occupied by 
illustrative material as well as by the references 
and notes. 

Limit illustrative material to one 2-column fig- 
ure (that is, a figure whose width equals two col- 
umns of text) or to one 2-column table or to two 
l-column illustrations, which may consist of two 
figures or two tables or one of each. 

For further details see ‘Suggestions to Contrib- 
utors” [Science 125, 16 (1957)]. 
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seismograph installed at the Wilkes Sta- 
tion in Antarctica for this purpose as 
part of the International Geophysical 
Year program (1); earthquake epicen- 
ters determined by the U.S. Coast and 
Geodetic Survey or the Bureau Central 
International Seismologique; and empir- 
ical group velocity curves for Love and 
Rayleigh waves (2) for oceanic and con- 
tinental paths. The procedure is to ob- 
tain from the seismograms the travel 
times of dispersed Love and Rayleigh 
waves as a function of period. These 
times are then reduced for propagation 
across Antarctica by subtracting the 
travel time for the nonantarctic seg- 
ments derived from the appropriate 
empirical group velocity curve. This 
procedure is made necessary because 
the scarcity of earthquakes in Antarc- 
tica forces us to use mixed paths. The 
method may be justified theoretically 
(3). It has been tested for mixed paths 
where the structure of the separate seg- 
ments was known beforehand (4). 

The results for the paths shown by 
heavy lines in Fig. 1 are presented in 
Figs. 2 and 3. They are in the form of 
antarctic group velocity data for Love 
and Rayleigh waves. For comparison, 
empirical curves for known continental 
paths are also presented. It is seen that 
for any given period, antarctic velocities 
are systematically higher than continen- 
tal velocities. 

The following sources of systematic 
error have been examined to see whether 
they could account for these results: 

1) Epicenter location. It is necessary 
to assume a systematic error in epicen- 
tral distance of about +5 percent to re- 
duce the antarctic velocities to continen- 
tal values. The precision of epicenter 
determination is such as to make this 
unlikely, especially since data from the 
new antarctic stations were used. 

2) Proportion of antarctic and non- 
antarctic path. The margin of Antarctica 
was taken to be the 1000-fathom con- 
tour on the continental shelf. Admit- 
tedly, this is imperfectly known. How- 
ever, to eliminate the discrepancy be- 
tween antarctic and normal continental 
group velocity would require an inad- 
missible error of about 1300 km in the 
location of this contour. 

3) Refraction. Since the phase ve- 

locity of surface waves differs for oceans 
and continents, the possibility of propa- 
gation paths other than great circles ex- 
ists. This was investigated, by use of the 
theory of R. Stoneley (3), and was 
eliminated as a source of systematic 
error. The direction of approach of the 
surface waves, formed from the orbital 
motion, was used as an auxiliary check 
for significant refraction effects. 

4) Effect of the ice sheet. The pres- 
ence of the ice layer serves only to de- 
crease surface wave velocity and hence 
cannot account for the higher antarctic 
values. For wave periods of 20 seconds 
or longer, the effect can be neglected. 

It is necessary, therefore, to explain 
the antarctic dispersion data in terms of 
crustal structure. When the continental 
data in Figs. 2 and 3 are used as a stand- 
ard for comparison, it is seen that for 
a given group velocity the antarctic 
periods are approximately one-fcurth 
shorter. This indicates that the average 
value for crustal thickness in Antarctica 
is three-fourths that of continents. Since 
no continental region is known with 
average crustal thickness so small, the 
continental areas of Antarctica appear 
to be significantly less extensive, and the 
oceanic areas more extensive, than indi- 
cated by the limits of the ice sheet. 
Taking the measured values of 35 km 
and 6 km, respectively, for normal con- 
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PATHS ACROSS ANTARCTICA TO WILKES STATION 

Fig. 1. Transantarctic surface wave 
paths. 
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Fig. 2. Antarctic Love wave dispersion 
data compared with normal continental 
curve. 
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Fig. 3. Antarctic Rayleigh wave dispersion 
data compared with normal continental 
curve. 

tinental and oceanic crustal thickness, 
the data indicate that for the profiles 
represented by heavy lines in Fig. 1, 
about one-fourth of the path is oceanic 
and three-fourths is continental. Had we 
assumed crustal thickness corresponding 
to shallow ocean, then the oceanic por- 
tion would have been much larger. 
These results support the view that 

below-sea-level depths observed in meas- 
urements of ice thickness are primary 
features and not the result of crustal ' 
sagging under an ice load. They further 
show that more extensive areas of the 
antarctic land mass lie below sea level 
than have been reported. 

Limited data available for the profiles 
shown by, dashed lines in Fig. 1 suggest 
that the region is almost entirely conti- 
nental. It may be possible to specify in 
greater detail the continental and oce- 
anic areas of Antarctica when more sur- 
face wave data become available. 

FRANK Press 
GILBERT DEWaART 

Seismological Laboratory, Division of 
Geological Sciences, California 
Institute of Technology, Pasadena 
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Theory of Ice Ages 

In two recent papers, Ewing and Donn 
(1, 2) have presented a theory to ac- 
count for repeated continental glaciation 
during the Pleistocene. This theory states 
that ice ages began when the North Pole 
migrated into the Arctic Ocean, the 
semi-isolated position of which causes 
climatic oscillations with a period and 
amplitude of the proper magnitude to 
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account for all the observed environ- 
mental changes of the Pleistocene. 

The oscillation is presumed to start 
with an ice-free Arctic Ocean warmed 
by water exchange with the Atlantic. 
Such an ocean would provide a rich 
source of precipitation for the circum- 
arctic lands, inducing glacier growth 
there and increasing the earth’s albedo 
enough to lower its mean temperature 
appreciably and cause further growth of 
glacier ice in northern regions and else- 
where. Ultimately so much water would 
be locked up in ice on the surface of the 
land that sea level would be lowered, the 
exchange of water over the Arctic- 
Atlantic sill would be materially de- 
creased, the Atlantic would warm, and 
the Arctic would freeze, cutting off the 
polar precipitation source. The glaciers 
would then melt, interglacial conditions 
would prevail, the sea would rise, the 
Arctic ice pack would melt, and the 
whole cycle would start over again. 

To me it is not clear why such a sys- 
tem should oscillate at all, let alone with 
the proper period and amplitude to cause 
glacial and interglacial ages. Rather, it 
seems probable that the system postu- 
lated would be a continuously self-regu- 
latory one, that is, an ice-free Arctic 
Ocean would cause glaciers to form, 
which would immediately remove water 
from the sea, reducing the flow of warm 
Atlantic water into the Arctic basin and 
causing the formation of pack ice which 
would reduce snowfall on the adjacent 
land and shrink the glaciers. Apparently 
the authors of the theory (1, p. 1063) 
feel that the Arctic-Atlantic exchange of 
water would change abruptly, while the 
continental ice sheets would change grad- 
ually. As the decrease in interoceanic 
water exchange must be proportional to 
the reduction in sea level, and this in 
turn proportional to the volume of con- 
tinental glacier ice, there does not seem 
to be any reason to expect such a lag of 
ice sheet behind ocean. The current tem- 
perature change is in phase throughout 
the world’ (3). Exact evaluation of the 
factors involved would be very difficult, 
but even crude mathematical models 
would be preferable to a subjective state- 
ment of the theory, and ought to show 
whether or not the postulated oscillations 
are likely. 

It is not possible to examine in detail 
all the evidence on which the theory is 
based, for seven of the references, some 
of them very necessary to the argument, 
are to personal communications, articles 
in press, or unpublished observations. An 
examination of the published sources, 
however, reveals a very uncritical assess- 
ment of the relevant evidence. The the- 
ory demands that continental glaciers 
grow in the region around the Arctic 
Ocean and that the ice be very thick 
there during the height of a glaciation. 

This is in direct opposition to the pre- 
vailing opinion among glacial geologists 
that the principal nourishment and 
greatest thickness of ice were over the 
southern parts of the glaciers (4, pp. 
313 ff.). 

In attempting to satisfy this demand 
of their theory, Ewing and Donn refer 
to a map by J. Tuzo Wilson which is 
said to show that the glacial ice divide 
was much farther north than has previ- 
ously been believed. The map has been 
published, in a form which shows the 
complete ice divide, only by Flint (4), 
as part of an exposition of what Ewing 
and Donn would have us believe is an 
“earlier” discredited view of the thick- 
ness distribution of the Laurentide ice, 
so one cannot scrutinize the evidence on 
which it, in turn, is based. It is, perhaps, 
significant that Wilson omitted much of 
the ice divide from the map when he 
published it (5). The inferred position 
of the ice divide appears to depend 
largely on aerial photographs of geo- 
morphic features and, as Flint points 
out quite clearly, such features are most 
likely to represent conditions at the end 
of the ice age when the ice had retreated 
to the general region of the divide. In- 
ferred ice divides based on reconnais- 
sance studies of glacial geology are not 
very reliable, but this one, for what it is 
worth, is quite in accord with general 
geological opinion, and does not support 
the unorthodox views of Ewing and 
Donn. 

The second line of evidence involves 
isobases. Ewing and Donn quote Charles- 
worth (6, p. 1321) to substantiate their 
idea of a northern ice divide. But if we 
turn to the page cited, we find a map 
from a paper by Daly showing the maxi- 
mum uplift to be centered, not near the 
Arctic Ocean, but southeast of James 
Bay. Furthermore, the map depicts iso- 
bases of uplift since the postglacial ma- 
rine transgression, and so tends to un- 
derestimate the crustal warping at the 
southern edge of the ice under full-gla- 
cial conditions. This map, even more 
than Wilson’s, is subject to revision when 
more evidence is available about post- 
glacial rebound in Canada, but it, ‘too, 
supports the generally accepted view, 
and is, in fact, one of the classic state- 
ments of it. 

Ewing and Donn’s suggestion (2, p. 
1160) that the crustal deformation data 
for the Great Lakes region be extrap- 
olated through Hudson Bay is based on 
the assumption of a far-northern center 
of accumulation, and so cannot lead to 
any independent confirmation of it. 

In no part of the theory is any cog- 
nizance taken of the fact that large parts 
of the land around the Arctic Ocean, 
far from being centers of glacier accu- 
mulation, were never glaciated at all. 
For example, the Glacial Map of North 
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America (7) shows unglaciated areas in 
Peary Land and in northern and central 
Alaska. In Siberia even larger areas were 
ice-free throughout the Pleistocene (4, 
plate 3; 6, p. 721). The field evidence 
is of variable quality, but there is little 
doubt about the general phenomenon. 
Some of these areas, such as unglaciated 
Alaska, have been studied extensively 
and repeatedly for many years (8). Fur- 
thermore, pollen studies have shown that 
vegetational changes in the circumpolar 
area have been parallel (9) and synchro- 
nous (1/0) with those in temperate lati- 
tudes, which they would certainly not 
have been if polar climatic changes had 
been out of step with those in the rest 
of the world. 

Finally, the suggestion that the North 
Pole shifted into the Arctic Ocean at the 
beginning of the Pleistocene is difficult 
to accept in the face of fossil evidence 
(11) indicating the stability of the pres- 
ent circumpolar zonation, at least during 
the Cenozoic. Evidence from paleomag- 
netic studies such as Hospers’ (12), cited 
by Ewing and Donn, is not pertinent un- 
less it can be shown that the magnetic 
and mechanical poles shift together. At 
present this is more of an interesting idea 
than an established fact, but the conclu- 
sion based on it, contrary to what Ewing 
and Donn imply, is, in Hospers’ words 
(12, p. 59): “If polar wandering has 
taken place at all, it has not exceeded 
5°-10° since Eocene times” (13). 

D. A. LivincsTonE 
Department of Zoology, Duke 
University, Durham, North Carolina 
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It is difficult to write a discussion of 
Livingstone’s paper appropriate for the 
general reader. He has raised several 
valid questions, but they are largely ob- 
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scured by many critical remarks which 
seem to be based on subjective factors. 

His debate of the question of whether 
our proposed system would maintain 
oscillations, and his demand for a mathe- 
matical model instead of a “subjective 
statement of the theory,” seems to over- 
look the nature of the criteria which dis- 
tinguish between nonoscillatory and oscil- 
latory systems, particularly such a system 
as the one involved here. Our explana- 
tion of the glacial-interglacial oscilla- 
tions is qualitative and subjective, as are 
those accepted for the oscillations of 
geysers, singing flames, bowed strings, 
whistles, fluttering flags, and so forth. If 
Livingstone appreciates the great diffi- 
culty of a mathematical statement of the 
criteria of oscillation for even such sim- 
ple systems as these, he should hardly 
expect such a statement for glacial-inter- 
glacial oscillations. 

In Livingstone’s question about the 
abruptness-of the alternation in Atlantic- 
Arctic interchange of water, which would 
result from a gradual change in sea level, 
there is no mention of the influence of 
the Arctic Ocean ice sheet on the rate of 
interchange. Apparently he is consider- 
ing only the restricting effect of the pas- 
sage between Greenland and Scandi- 
navia. Nevertheless, it was pointed out 
in part I of our theory that the presence 
of an Arctic ice cover would severely re- 
strict the wind-driven circulation. Con- 
versely, it was noted that the opening of 
the Arctic would produce a strong wind- 
driven circulation in a counterclockwise 
direction. The conclusion that this wind- 
driven circulation would increase the 
Atlantic-Arctic interchange is of funda- 
mental importance to the question of 
abruptness, and, in fact, to our whole 
argument. This critical point was care- 
fully discussed with many competent 
authorities, before and after publication, 
and no objection to it has been raised. 

The reply to Livingstone’s comment 
that some of our important references 
(actually 7 out of 60) are to personal 
communications and to articles in press 
is that we are working with new infor- 
mation. His statement that we contra- 
dict the prevailing opinion of geologists 
regarding the source of nourishment and 
regions of maximum thickness is correct. 
We consider that their opinion is based 
on older data and on the assumption that 
nourishment came from the south, and 
that it is being modified on the basis of 
recently published and “unpublished” 
references. 

Our interpretation of the ice divide 
well to the north of that previously in- 
ferred has been justified by the data 
shown on the Glacial Map of Canada, 
1958 (1). The ice divide shown there, 
based on glacial movement indicators, is 
supported by the evidence for extensive 
postglacial uplift. Objections to the use 

of ice movement indicators to explain 
any but the “last gasp” of glacial move- 
ment can be justified on the basis of 
topography in small or isolated regions, 
But the striking uniformity of such move- 
ment shown on J. T. Wilson’s map in 
Flint (2) and on the Glacial Map of 
Canada is on a continent-wide basis and 
cannot be unrelated to the position of 
the ice divide of the glacial stage. When 
these trends are so consistent it seems 
impossible to conclude that the late 
movements were significantly different 
from earlier ones, despite the evidence 
of position of erratics relative to source 
areas. 

In his criticism of our interpretation 
of postglacial rebound, Livingstone gives 
only a portion of our argument. We used 
Daly’s map in Charlesworth (3) as a 
reference for the well-documented data 
on postglacial rebound in the Great 
Lakes area. We used more recent and 
more reliable evidence quoted on the 
same page in Charlesworth (and since 
published on the Glacial Map of Can- 
ada) as the reference for uplift around 
Hudson Bay. It is the combination of 
these data, rather than the assumption 
of a northern divide, that justifies extrap- 
olation of uplift from the Great Lakes 
through Hudson Bay and the Arctic 
islands. 

From the elevated beaches shown in 
northern Canada (J) and the Arctic 
islands, and from other sources, it ap- 
pears that the areas considered to have 
been unglaciated are diminishing. 

Furthermore, the presence of ungla- 
ciated areas marginal to the Arctic 
Ocean does not in itself constitute an 
objection to the theory. As we pointed 
out, the meteorological model explaining 
precipitation in the North is based on the 
existence of a second polar frontal zone 
comparable to that in the middle lati- 
tudes at present. Precipitation is pro- 
duced by storms that follow well-defined 
mean paths along this present middle- 
latitude belt. The paths are controlled by 
factors of topography, the upper-air jet 
stream, and others, less well understood. 
Thus, precipitation would not be ex- 
pected in a uniform belt surrounding the 
Arctic Ocean, but rather in areas af- 
fected by the principal storm tracks of 
the Arctic polar front. Regions that were 
not strongly affected by precipitation 
could maintain an unglaciated condition 
from the absorption of insolation by the 
ground surface, in the same manner that 
ice-free areas are maintained in Ant- 
arctica and Greenland at present. 

Livingstone’s pollen studies which in- 
dicate that the temperature changes in 
polar latitudes are parallel and syn- 
chronous with those in temperate lati- 
tudes appear confined to postglacial 
time and are hence irrelevant to our 
thesis. 
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Livingstone’s statement that evidence 
of pole shift from paleomagnetic studies 
“ig not pertinent unless it can be shown 
that the magnetic and mechanical poles 
shift together” ignores the basis of all 
modern theories of the origin of the 
earth’s magnetic field (4). 

M. Ewinc 
Lamont Geological Observatory, 
Columbia University, 
Palisades, New York 

W. L. Donn 
Department of Geology, Brooklyn 
College, Brooklyn, New York 
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Uranyl-Ion Exchange Resin 

Reaction and Demineralization 

Abstract. Complex ion formation on an, 
ion exchange resin with one ion of an elec- 
trolyte results in the release of exchange 
sites which are then available for the sorp- 
tion of the remaining ion. The result is a 
demineralization with but one ion ex- 
change resin. The exchange capacity of 
the resin is limited by the nature of the 
complex formed. 

Complex ion formation directly at the 
exchange sites of an ion-exchange resin 
in a specific form is common (1). Thus, 
an anionic ion-exchange resin in the sul- 
fate form will add on uranyl ions in the 
formation of a uranyl sulfate complex, 
{UO,(SO,),,|?-?", a representative type 
being [UO,(SO,),}--(2). If R repre- 
sents an exchange site of an anionic ion- 
exchange resin—for example, IRA-400 
or Nalcite SAR—this reaction may be 
formulated as 

R(SQx) + UO2* — R[UO2(SO,) e}~ 

The uranyl sulfate complex, like the 
S0,--, is doubly negatively charged and 
so remains sorbed by the anionic resin. 
Such complex ion formation has im- 

plications in water demineralization. The 
sulfate form of an anionic ion exchange 
resin may be represented as follows: 

R 

J 

R . Tag 
1 80 
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where -- R-- R- - indicates a portion 
of the ion-exchange resin matrix and the 
sulfate radicals are shown attached to 
the active centers throughout the resin. 

If this resin is treated with a solution 
of uranyl nitrate, for example, re- 
action of the uranyl ions to form the 
uranyl sulfate complex may proceed 
thus: 

> >So, : >[[S0.),U0,] 
R~ ae R— 
: UO, : 
sn = 
el R— 

This results in the release of two ex- 
change sites in the resin matrix. These 
are now available for the sorption of the 
nitrate ions of the uranyl nitrate, result- 
ing in 

ae 
: SOg)oU it 42 Op] 

R— NOs 

Whatever the specific formula of the 
uranyl sulfate complex may be, two ex- 
change sites will always be left after 
complexing to sorb the nitrate ion or 
other anion of the initial uranyl com- 
pound. Thus, a demineralization has been 
accomplished with only a single ion-ex- 
change resin of the anionic type. 

Five grams (dry weight) of IRA- 
400(SO,), with a total exchange capac- 
ity of 15 milliequivalents (meq) were 
shaken with 30 ml of 1-percent uranyl 
nitrate solution, 10.0 g of UO,(NO,),.° 
6 H,O per liter. This solution is 0.040N 
in uranyl ion; 30 ml of it would contain 
1.2 meq or approximately 8 percent of 
the total ion-exchange resin capacity. 
After shaking with the resin, the super- 
natant solution was filtered. Separate 
portions of the filtrate were tested for 
uranyl ion by the addition of 0.25M 
potassium ferrocyanide, and for nitrate 
ion, by the addition of FeSO, and con- 
centrated H,SO, (brown ring test). Both 
tests were negative, indicating that the 
sulfate form of the IRA-400 resin had 
sorbed both the positive uranyl ion and 
the negative sulfate ion. 
Upon the assumption that the ion 

[UO,(SO,),]-- is formed, only half the 
total ion-exchange resin capacity is avail- 
able for sorption of uranyl ions, The 
other half is used in sorbing the nitrate 
ions. If the uranyl ion were to form a 
complex ion [UO,(SO,),]*-, only one- 
third the total resin exchange capacity 
would be available for the sorption of 
uranyl ions. For the formation of an ion 
[UO,(SO,),]?-2", the fraction of the 
resin exchange capacity available for 
uranyl ion sorption would be 1/n. 

With a complex ion of the type 
[M,(X),]9+->2, where the valence of 
the metal M is z, and that of the non- 
metal X is z,, the fraction of the ion- 
exchange resin capacity available for the 
sorption of the metallic ion, in terms of 
equivalents, is az,/bz,. 

Wa tterR E. MILter 
Department of Chemistry, 
City College, New York 

References and Notes 

1. W. E. Miller, Anal. Chem. 29, 1891 (1957). 
2. T. V. Arden and G. A. Wood, J. Chem. Soc. 

1956, 1596 (1956) ; R. Kunin and A. F. Preuss, 
Ind. Eng. Chem. 48, 30A (1956). 

22 August 1958 

Histology of Mammoth Bone 

Abstract. Compact bone from a frozen 
Alaskan mammoth was examined histo- 
logically and chemically to determine 
whether there had been any detectable 
alterations since the death of the animal. 
Histological sections closely resembled 
similar specimens from modern elephants. 
Total nitrogen and acid-extractable car- 
bonate were at levels to be expected in 
fresh bone. 

For the chemical investigation of 
archeological bone, a control is usually 
provided in the form of a fresh animal, 
or human, bone. A possible substitute 
worth considering would be bone which 
is old but which, nevertheless, has not 
undergone appreciable alteration. For 
this purpose it is desirable to investigate 
the characteristics of “glacier-preserved” 
bone, since in this case there has, pre- 
sumably, been little if any organic de- 
composition or interchange of substance 
between the bone and the surrounding 
environmental matrix. 

The American Museum of Natural 
History in New York kindly supplied us 
with a fragment of compact bone from 
the mammoth skeleton discovered in 
1907 at Elephant Point in Eschscholtz 
Bay, Alaska, by L. S. Quackenbush. 
Quackenbush made it very clear that 
the mammoth was embedded not in 
masses of pure ice, but in frozen silt dis- 
tributed between ice layers in so-called 
“ice cliffs” (1). The explanation offered 
by Quackenbush for the fine preserva- 
tion of hair, wool, tendons, and even 
some of the soft tissues is that a flood- 
plain sediment was frozen soon after 
burial of the mammoth and remained 
at a mean temperature below 28°F, 
thus causing the deposit to become pro- 
gressively and permanently solidified. 
Quackenbush refers the remains of this 
particular mammoth to the Pleistocene 
period. A minimum of several thousand 
years since the bones were deposited 
must be conceded. 

The fragment, roughly, 4 by 2 by 2 
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Fig. 1. Cross section of compact mammoth bone, decalcified and stained with hema- 
toxylin and eosin. (x about 47) 

in. in size, was a piece from a long bone 
—femur, tibia, or the like. On exposure 
of the marrow cavity, the spongy tissue 
was found to be infiltrated with dirt, 
hair, and a few small pebbles. The outer 
surface resembled fresh bone in that it 
was smooth and shiny. It had the char- 
acteristic odor of fresh bone but was 
yellowish brown in color. 

Longitudinal and transverse slices of 
the specimen, about 3 mm thick, were 
decalcified, cut at 17 w, and stained with 
hematoxylin and eosin (Fig. 1). By com- 
paring our sections with Amprino’s pic- 
ture and description (2) of fresh ele- 
phant bone, we were able to identify our 
specimen conclusively as belonging to 
the genus Elephas. The fiber bundles are 
relatively thin and in orderly disposition. 
The vascular canals are transversely situ- 
ated, as in the femur and humerus of the 
elephant. The fragment is probably from 
the more central portion of the diaphysis 
—that is, it is well removed from the 
epiphyseal plates, as indicated by the 
osteons of different sizes and shapes. 
From the descriptions of Amprino we 
were able to conclude that the fragment 
is from an immature adult. 

The routine histology of the sections 
thus confirmed our initial observation 
that the fragment had all the appear- 
ances of a fresh bone. No foreign mate- 
rial was observed in the sections. There 
was no evidence of loss by leaching, and 
the typical bone pattern was remarkably 
intact. These facts support the hypothe- 
sis that glacier preservation constitutes 
as inert an environment for biological 
material as can be found under natural 
conditions (3). 
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As a further check on the condition of 
the mammoth bone, we analyzed the 
bone for total nitrogen and acid-extract- 
able carbonate. The mean value for 
nitrogen, by the Kjeldahl method, was 
4.2 percent by weight; for the carbon- 
ate, 3.4 percent carbon dioxide. These 
values fall definitely within the range to 
be expected in fresh, compact mam- 
malian bone. 

H. C. Ezra 
S. F. Coox 

Department of Physiology, 
University of California, Berkeley 
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Aggregate Replication, a Factor 

in the Growth of Cancer 

Abstract. Microscopically, most clinical 
carcinomas appear as aggregates of neo- 
plastic cells in a matrix of connective tis- 
sue. As the tumor grows, increasing num- 
bers of nests of cells are seen. Studies in 
which matrix tissue culture techniques 
are used implicate factors intrinsic to the 
aggregate in the continuing propagation 
of new nests of cells. 

The growth of cancer is commonly 
measured in terms of an increase in the 
number of various structural units. The 
cell is traditionally the primary unit of 

interest. Improved techniques of optical 
and biochemical resolution have recently 
provided opportunities for considering 
replication of subcellular — structures 
down to the size of large molecules. An- 
other kind of structural unit commonly 
occurring in cancer is the nest or aggre- 
gate of cancer cells. Most carcinomas 
are made up of such nests of tumor cells 
scattered in the connective tissue of the 
host. Microscopically this feature is seen 
most clearly with low magnifications of 
about 100. 

As the cancer grows, increasing num- 
bers of nests of cells are seen. Similar 
aggregates are usually seen in local and 
distant metastases. Although the appear- 
ance of these aggregates of cells is used 
in the histogenic classification of tumors, 
aggregate multiplication as a quality in 
the growth of cancer appears to have 
gone unnoticed until very recently (1), 
Inadequacy of techniques and an ab- 
sence of suitable experimental material 
may have been mainly responsible for 
this apparent oversight. 

The general problem of aggregate rep- 
lication has been studied in this labora- 
tory during the past year, primarily from 
the point of view of this phenomenon as 
a factor in the spread of cancer. To pro- 
vide a workable approach, the question 
“How does cancer spread?” has been 
rephrased so that it reads “How do 
groups of cancer cells multiply?” For 
convenience in initiating our study, we 
contrived an oversimplification, involv- 
ing the idea of intrinsic and extrinsic 
factors in aggregate replication. Is the 
capacity to form new groups of cells 
contained within preexisting groups of 
tumor cells so that aggregate replication 
proceeds without the intervention of 
stromal tissue (intrinsic factors)? Do 
stromal cells participate in the replica- 
tion of nests of tumor cells (extrinsic 
factors) ? 

This is a preliminary report describ- 
ing some of our observations on the in- 
trinsic capacity of nests of neoplastic 
cells to form new nests (2). We have 
found that the cultivation of continuous 
lines of human cells with matrix tissue 
culture techniques provides a convenient 
way to examine this phenomenon. 

The sponge matrix tissue culture 
method is as follows, For a dense in- 
oculum, a slice of cellulose sponge is 
wiped over the wall of a stock tube con- 
taining cells, or a particle of Gelfoam 
bearing cells is placed on a slice of cel- 
lulose sponge. The sponge is then ce- 
mented to the wall of a tube with a clot- 
ting mixture consisting of one drop of 
chick plasma and two drops of 20-per- 
cent chick embryo extract. Dilute sus- 
pensions of cells are prepared directly 
in the clotting mixture.The cells are sus- 
pended in the embryo extract just before 
preparation of the coagulum, or are 
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added to the clotting mixture in a 
fourth drop of conditioned medium. 
The clotting mixture is rapidly irrigated 
through a rectangular slice of cellulose 
sponge (3). After clot formation, a nu- 
trient consisting of 40-percent human 
serum in Eagle’s basal medium is added. 
The medium is replenished as indicated 
by changes in pH and by the micro- 
scopic appearance of the cells. The cell 
suspensions have varied in population; 
the smallest practicable concentration of 
cells has been 2000 cells per cubic milli- 
liter of chick embryo extract. 
The following observations have been 

made. Individual cells that can be read- 
ily seen in the living culture in many 
interstices of the sponge have been fol- 
lowed with day-to-day microscopic ob- 
servations. Over a period of several days, 
through progressive cellular divisions, 
globular aggregates of cells are seen in 
the coagulum. As the aggregates increase 
in size they give rise to short, tortuous, 
branching processes and to long, cord- 
like, multicellular structures. Eventually 
the interstices are peppered with aggre- 
gates of varying size. 
Where cells reach the free surface of 

the plasma clot, the aggregate morphol- 
ogy is replaced by sheetlike growth of 
cells. Where cells reach the interfaces 
between plasma clot and sponge tra- 
beculae within the depths of the sponge, 
the quality of the growth in the living 
culture is obscured. 

After fixation and the preparation of 
serial histologic sections, aggregates of 
varying size are seen in the sponge at all 
levels. In some of the interstices the 
spherical nodules of cells compress and 
distort one another (see Fig. 1). Each 
group of cells, however, generally re- 
tains its identity. The structure of the 
intercellular membranes within an ag- 
gregate, as contrasted with the inter- 
cellular membranes between contiguous 
aggregates, is of interest. In routine his- 
tologic preparations, the intercellular 
membranes between the aggregates ap- 
pear to be more substantial than those 
between cells within an aggregate. Coa- 
lescence between aggregates appears to 
take place primarily when the centers of 
contiguous aggregates undergo necrosis. 
Aggregate formation has been observed 
in sponge matrix for several cell lines, 
including D-189, Chang’s Conjunctiva, 
and strain HeLa. 
The umbilical cord matrix tissue cul- 

ture method is as follows. Pieces of 
frozen-thawed human umbilical cord 
have been used as a matrix to support 
the growth of inocula of strain D-189 
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Fig. 1. (Left) Histologic section of sponge matrix culture of strain D-189. Aggregates 
have formed and given rise to secondary aggregates. Even when aggregates are in contact 
with and compress one another, they retain their identity. (Right) Histologic section of 
strain D-189 in umbilical cord matrix. The cells are arranged primarily in small nests or 
aggregates, although a few individual cells are seen. 

and of Chang’s Conjunctiva. Cell sus- 
pensions have been injected into the 
pieces of cord, and particulate explants 
of Gelfoam bearing these cell lines have 
been inserted into the pieces of cord 
with the aid of a trocar. The fragments 
of cord are kept in roller tubes and fed 
on the medium described above, as well 
as on other mixtures less rich in serum. 
In the living culture the pieces of um- 
bilical cord are opaque, and no growth 
can be recognized. The frequency with 
which the medium must be replenished 
as the culture ages (as indicated by 
changes in pH) is the only index in the 
living culture of increased growth. It is 
an effective one. 

Growth of cells within the substance 
of the cord, as observed on histologic 
section, is seen primarily in the form of 
multicellular aggregates, either as spher- 
ical nests or as anastamosing, serpentine, 
branching cords. Some cells appear sin- 
gly; most of the cells, however, are found 
to be present in a pattern of aggrega- 
tion (see Fig. 1). 

This preliminary report is presented 
to call attention to an interesting, poten- 
tially important topic that appears to 
have been largely skipped over in con- - 
siderations of the growth of cancer. 
Nests of “transformed” human cells that 
resemble carcinoma have been found to 
give rise to other nests in matrix tissue 

culture. The process does not require 
the presence of living stromal cells. We 
are currently considering the extent to 
which patterns of aggregate replication 
may vary, in different cell lines and with 
changes in the composition of the nu- 
trient medium. The extent to which host 
stromal cells may play a role in the for- 
mation of new nests of cells will also be 
explored. 

A broad area for future investigation 
concerns the molecular events that are 
associated with aggregate replication and 
the response of this phenomenon of 
growth to pharmacologic agents. The 
manipulation of aggregate replication by 
chemical agents may provide a means of 
augmenting the efficacy of currently 
available chemotherapeutic approaches 
that concentrate on the cellular level. 

JosepH LEIGHTON 
Department of Pathology, University 
of Pittsburgh School of Medicine, 
Pittsburgh, Pennsylvania 
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Chauncey D. Leake, 

President-Elect 

In this Age of Science, there is a 
dearth of scientific leaders who can pre- 
sent and interpret the views of scientists 
in the broader arenas of life. The Amer- 
ican Association for the Advancement of 
Science is the organization in our nation 
that stands for science as a whole. 
Chauncey D. Leake, whom we have 
chosen to be our president-elect, is a 
man who is superbly equipped to lead 
our multifaceted interests as an inte- 
grated whole. 

Chauncey Leake is a_ pharmacolo- 
gist, chemist, physiologist, administrator, 
writer, editor, historian, philosopher, and 
orator. Above all, he is a humanist and 
a catalyst with a fine intuition for what 
is truly important and a tolerant disre- 
gard for dull trivia. For him, science is 
a product of the human mind, insepa- 
rable from considerations of human 
ethics, human politics, and human as- 
pirations, and dependent upon untram- 
meled communication of ideas. 

To his forthcoming role of president 
of the Association, he brings a wide, 
rich experience in councils of universi- 
ties, public affairs, and national admin- 
istrative bodies. In 1940 and again in 
1954 he served as vice president of the 
Association and chairman of the section 
on the history of medicine and philoso- 
phy of science. He represented the Asso- 
ciation at the first World Conference on 
Medical Education, held in London in 
1953. He has been on the Board of Di- 
rectors since 1955. 

Leake has been a member of many 
consultative committees for the U.S. 
Public Health Service, the Air Force, 
the National Research Council, and the 
National Library of Medicine. Among 
the numerous memberships in scientific 
societies are terms of office as president 
of the History of Science Society in 
1937 and an election from the floor as 
president of the American Society for 
Pharmacology and Experimental Thera- 
peutics in 1958. In group deliberations, 
his attitudes are those of patient atten- 
tion, tolerant understanding, and a lib- 
eral inclination toward action when the 
goals are worth while, even when the 
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path to such goals is not entirely clear. 
Chauncey D. Leake was born in Eliza- 

beth, New Jersey, on 5 September 1896, 
son of Frank Walker Leake and Helen 
Luttgen Leake. He graduated from 
Princeton University in 1917, majoring 
in philosophy, chemistry, and biology. 
After service in the Army, in a psycho- 
logical testing unit and with a Chemical 
Warfare Service detail, he attended the 
University of Wisconsin and obtained a 
Ph.D. in physiology and pharamacology 
in 1923. He remained at Wisconsin for 5 
years as assistant and associate professor 
of pharmacology. 

In 1928 Leake was called to reor- 
ganize the pharmacology department at 
the University of California Medical 
School in San Francisco, as professor of 
pharmacology. Fourteen years later, in 
1942, he accepted the post of vice presi- 
dent of the University of Texas in 
charge of the Medical Branch in Gal- 
veston, where he remained for 12 years. 
Since 1955 he has been professor of 
pharmacology, lecturer on history and 
philosophy of medicine, and assistant 
dean, of the Ohio State University Col- 
lege of Medicine in Columbus, Ohio. 

Leake’s interest in the “history and 

Chauncey D. Leake 

philosophy of science has been continu- 
ally productive since his earliest faculty 
days in Wisconsin, This interest is not 
one of an introverted scholar but of an 
explorer and teacher who wants to dis- 
till and to share for current use the les- 
sons of the past. He has organized and 
taught pioneering courses in these sub- 
jects and has always combined appoint- 
ments in the history of medicine with 
his professorships of pharmacology. 

Chauncey Leake’s contributions to 
pharmacology have included studies on 
the metabolic action of anesthetics and 
narcotics, chemotherapy of amebiasis 
and leprosy, and the analysis of the 
conceptual basis of pharmacology as a 
scientific discipline. I remember with 
pleasure, and with increasing respect, 
his lectures and demonstrations on the 
now self-evident fact that anesthesiology 
is a physiological science and not, as 
considered 25 years ago, the duty ‘of a 
faithful nurse-assistant of the surgeon. 
He developed divinyl ether as a useful 
inhalation anesthetic agent after a pre- 
diction of its properties before it existed. 
With his students at California, he found 
that carbarsone and Vioform are effec- 
tive amebacides and conducted research 
programs in the chemotherapy of lep- 
rosy. He was a strong proponent of sys- 
tematic explorations in chemotherapy 
during the presulfanilamide nadir of 
therapy, using the conceptual models of 
correlation between chemical structure 
and biologic action which he termed 
biochemorphology. In physiology, he in- 
vestigated the effects of pH on blood 
vessels, of carbon dioxide on the brain, 
and the regulation of red blood cell pro- 
duction. His students particularly appre- 
ciated his dynamic leadership during 
planning conferences on the balcony 
over the laboratory in the old medical 
school building in San Francisco. Broad 
generalizations were pruned Cuwn to 
concrete research approaches and un- 
dertaken as far as the tiny budgets of 
that day would allow. He was a con- 
stant stimulator, mentor, and enthusiast 
over the successes of his boys. 

At California, and later at Galveston 
and Columbus, his interests extended 
and continue to extend well beyond 
the medical school. They encompass 
city planning, undergraduate courses in 
ethics, psychiatric clinics, and interna- 
tional symposia. His promotion of art, 
particularly during the dark, conven- 
iently forgotten days of the great de- 
pression, was a topic for many an act 
in the senior medical class plays, and 
the art he supported eventually covered 
most of the available wall space on the 
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campus. He began a famed seminar 
program in pharmacology at Pharma- 
glen, a redwood forest retreat in the 
Santa Cruz mountains, and his students 
and associates became organized into 
the James Blake Society, named in 
honor of a pioneer pharmacologist of 
California. 

The Texas phase of Leake’s career 
was a further broadening of his interests 
and stimulations. I preceded him as a 
lowly resident in Galveston, and recall 
my amazement at the growth of the 
medical school upon my return visit 
there 10 years later. The new bricks 
and concrete were secondary to the 
reorganized curriculum and a revital- 
ized faculty, adventuresome paramed- 
ical courses, and a healthy basic re- 
search program. His influence extended 
well beyond Galveston, for he was help- 
ful in the development of the M. D. 
Anderson Hospital and the Baylor Med- 
ical School in Houston, and of the 
Southwestern Medical School in Dallas. 

Chauncey Leake is a prolific writer 
and is devoted to establishing and de- 
veloping communication outlets for sci- 
ence. In 1938 he founded the Univer- 
sity of California Publications in Phar- 
macology, and in 1943, the Texas Re- 
ports on Biology and Medicine. He is 
the editor of the American Lecture 
Series in Pharmacology, and a member 
of several editorial boards. His own 
output includes eight books and over 
400 articles, scientific reports, editorials, 
book reviews, and essays. Of especial 
importance was his 1927 tercentenary 
translation, with annotations, of Wil- 
liam Harvey’s De Motu Cordis, which 
is now a standard and has gone through 
four editions. More recently he has pub- 
lished Letheon: The Cadenced Story of 
Anesthesia (1947); Can We Agree?, a 
discussion on science and ethics with 
Patrick Romanell (1950); Some Found- 
ers of Physiology (1956); and The Am- 
phetamines: Their Actions and Uses 
(1958). Since 1940 he has issued a 

AAAS Council Meeting, 1958 

The AAAS Council held two sessions 
during the 1958 annual meeting in Wash- 
ington, D.C., both at the Sheraton-Park 
Hotel. The first session convened at 4 
p.M. on 27 December and adjourned at 
5:10 p.m, The second convened at 9:10 
am. on 30 December and adjourned at 
11:30 A.M. President Wallace R. Brode 
presided. Attendance at the first session 
was 126, and at the second, 125. 

Elections and Officers 

The President announced the election 
of Chauncey D. Leake as president-elect, 
and the election of H. Bentley Glass and 
the reelection of Margaret Mead as 
members of the Board of Directors to 
serve for four-year terms, 1959 through 
1962. To fill out the unexpired year of 
the term left vacant by the resignation 
of Paul M. Gross, the Board elected 
Don K. Price as a new Board member. 
A list of the committeemen-at-large 

elected by the sections was read. The 
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Council elected the vice presidents and 
chairmen of sections for 1959 whose 
names and sections are listed on pages 
475-478. The Executive Officer reported 
that the Board had reelected Donald P. 
Ray as Secretary of Section K, reelected 
John E. Christian as Secretary of Sec- 
tion Np, and elected Reidar F. Sognnaes 
as Secretary of Section Nd, all for four- 
year terms, 1959 through 1962. 

The Council elected H. Trendley 
Dean and Harold D. Lasswell to serve 
for two-year terms on the Committee on 
Nominations. 

Affiliates 

Upon recommendation by the Com- 
mittee on Affiliation and with the con- 
currence of the Board of Directors, the 
Council elected the following organiza- 
tions as affiliates of the Association: 
American College of Cardiology, Ameri- 
can College of Radiology, American 
Rocket Society, Central Association of 

mimeographed monthly Calling Atten- 
tion to, a brief, informal yet informa- 
tive comment on new books and articles 
that goes to over 1600 friends all over 
the world. This is often accompanied by 
a welcome, more personal report on the 
doings of Chauncey and his friends. 

Chauncey Leake married Elizabeth 
Wilson of Iowa in 1921, and there are 
two sons, Chauncey, who is in invest- 
ment banking, and Wilson, who is an 
anesthesiologist. Mrs. Leake graciously 
encourages her husband’s professional 
interests and shares in his relaxations in 
art, poetry, music, and drama. 

A profitable period of continued 
progress will be recorded by the Asso- 
ciation during the dynamic leadership 
of Chauncey Leake, and we shall have 
occasion to compliment ourselves on the 
wisdom of our choice. 

Mice B. SHIMKIN 
National Cancer Institute, 
National Institutes of Health, 
Bethesda, Maryland 

Science and Mathematics Teachers, So- 
ciety of Biological Psychiatry, Arizona 
Academy of Science, and Wildlife Man- 
agement Institute. With these elections, 
the number of organizations affiliated 
with the AAAS is now 286. 

Social Aspects of Science 

At the 1955 meeting the Council estab- 
lished an Interim Committee on the So- 
cial Aspects of Science. A year later, by 
Council action, this committee was en- 
larged and made directly responsible to 
the Board of Directors. During the years 
1957 and 1958 the committee, among 
other activities, devoted a considerable 
amount of time to discussions of how 
such a committee might most effectively 
serve science and society. A committee 
report on this question was the subject 
of extended discussion by the Board of 
Directors and provided a_ substantial 
portion of the background for recom- 
mendations presented in the following 
section for some reorganization of the 
Association’s committee structure. In 
anticipation of the discussion of those 
recommendations, Laurence H. Snyder, 
in the annual report of the Chairman 
of the Board of Directors to Council, 
discussed the major objectives of the 
Association in relation to the proposed 
committee structure. Chauncey D. 
Leake, chairman of the Committee on 
the Social Aspects of Science, described 
the subcommittees that had been estab- 
lished by the committee, the symposia 
that had been held at the 1957 and 1958 
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annual meetings, and the other activi- 
ties of the committee. He endorsed the 
proposal that the Committee on the So- 
cial Aspects of Science be superseded by 
the new committee structure and thanked 
his fellow committee members for their 
effective work during the two preceding 
years. 

New Committees 

The Council agenda included the fol- 
lowing statement and recommendations 
prepared by the Board of Directors: 

“The Board of Directors at its June 
and October 1958 meetings considered 
the report of the Committee on the So- 
cial Aspects of Science which was ap- 
pointed at the beginning of 1957 to 
serve for a two-year period. 

“After careful study of the Commit- 
tee’s report, the Board discussed at 
length the important implications which 
the report raised for the activities and 
objectives of the Association as a whole. 
The following is a summary of these de- 
liberations, including the actions taken 
or recommended. 

“The Board adopted a vote of thanks 
and an expression of appreciation to the 
Committee on the Social Aspects of 
Science for focusing anew the attention 
of the Board, the Council, and the Asso- 
ciation on the broad matter of the re- 
sponsibilities of AAAS in the promotion 
of human welfare. 

“One of the important consequences 
of the deliberations of the Committee 
on the Social Aspects of Science was 
clearly to point out that the name of the 
AAAS suggests, and its constitution pro- 
vides, that the Association exists for the 
following purposes: 

“1. To further the work of scientists. 
This objective has been both explicit and 
implicit in the activities of the Associa- 
tion since its founding in 1848, 

“2. To facilitate cooperation among 
scientists. Although it may be said hope- 
fully that the normal operations of the 
Association accomplish this purpose, 
there is increasing recognition of the im- 
portance of closer association and more 
intercommunication among scientists in 
different fields. In view of this recogni- 
tion, it seems appropriate that there be 
action specifically directed to the fur- 
therance of this objective. 

“3. To improve the effectiveness of 
science in the promotion of human wel- 
fare. Achievement of this purpose is 
among matters to which the Committee 
on the Social Aspects of Science has been 
directing its attention. 

“4. To increase public understanding 
and appreciation of the importance and 
promise of the methods of science in hu- 
man progress. This purpose was recog- 
nized in the establishment by the Board 
in 1956 of its Committee on Public In- 
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formation and Science, and has been 
further recognized in the discussions and 
plans of the Committee on the Social 
Aspects of Science. 

“A general observation with reference 
to these four purposes is that they were 
the principal subject of review and dis- 
cussion of the Arden House Conference 
of 1951. The Council and the Board of 
the Association have for several years 
been endeavoring to carry out the Arden 
House recommendations, in part through 
the Committee on the Social Aspects of 
Science, in part through the develop- 
ment of the Association’s program of 
publications, in part by way of the evolv- 
ing pattern of the annual meeting. 

“In order to bring greater clarity into 
the picture of the Association’s activities 
and to help increase the effectiveness 
with which the Association can fulfill its 
several purposes, the Board recommends 
to the Council that the following actions 
be taken. 

“1. Establish a five-member Commit- 
tee on Cooperation among Scientists. 

“2. Establish a seven-member Com- 
mittee on Science in the Promotion of 
Human Welfare. 

“3. Establish a five-member Commit- 
tee on Public Understanding of Science. 

“The first of these would be a new 
committee. The second and third would 
continue the work of the present Com- 
mittee on the Social Aspects of Science 
and the present Committee on Public 
Information and Science. 

“All three of these committees would 
be regular, continuing committees of the 
Association, responsible to the Board of 
Directors, with rotating membership, and 
with one member of the Board of Direc- 
tors and the Executive Officer or his 
designee serving as ex officio members 
in addition to the designated number of 
appointed members. 

“If Council endorses the establish- 
ment of these three committees, the 
Board and the incoming President would 
plan to name the committee members 
promptly, provide funds so that each 
committee can meet promptly to organ- 
ize for the year and to prepare its pro- 
gram of activities and supporting budget 
for presentation to, and action by, the 
Board of Directors at its spring 1959 
meeting. Early each year there would be 
published in Science an invitation to the 
membership to contribute ideas and sug- 
gestions to the appropriate committees. 

“Each committee would receive the 
suggestions appropriate to the further- 
ance of its responsibilities. On the basis 
of these, and on the basis of other ideas 
developed within the committee, it would 
keep its program current. Among the 
activities of committees appropriate for 
available financial support would be 
studies directed to the solutions of prob- 
lems chosen by the committee; symposia 
on problems of unusual interest or cur- 

rent importance; temporary staff help 
where this is needed; committee meet- 
ings when necessary. 

“The Board of Directors would deter- 
mine the amount of financial and staff 
support which the Association could de- 
vote to carrying out the plans for action 
presented by each committee, and would 
consider proposals to seek outside sup- 
port where the committee deems this 
appropriate. 

“Prior to the next and each subsequent 
annual meeting, each committee chair- 
man would report activities and plans to 
the Board, and through the Board to the 
Council at the annual meeting.” 

Council voted to approve this state- 
ment and its recommendations. Mem- 
bership of the new committees, insofar 
as acceptances have been received from 
those invited to serve as members, is 
given on page 476. 

Council Activities and Organization 

William Wildhack, chairman of the 
Council Agenda and Resolutions Com- 
mittee, submitted on behalf of the com- 
mittee the following resolution: 

“WHEREAS, The accomplishments and 
influences of the AAAS might be signifi- 
cantly increased if the Council partici- 
pated more actively and in a more or- 
ganized way in AAAS affairs, developing 
the great potentialities inherent in its 
broad representation of American sci- 
ence, 

“Therefore, be it moved, That the 
Council establish a Committee on Coun- 
cil Activities and Organization, to study 
and make recommendations at the 1959 
meeting on the manner in which the 
Council can best serve science and the 
AAAS. 

“Be it further moved, That this com- 
mittee be composed of the President of 
the AAAS, ex officio, a Chairman to be 
appointed by the President, and four 
other members of the Council, to be 
elected by the Council. The term of the 
committee shall be one year.” 

The Council voted to adopt this reso- 
lution and subsequently elected Allan 
D. Bass, Ward Pigman, Albert E. Sobel, 
and Leon Sokoloff as members of the 
committee. William Wildhack has been 
appointed by the President to serve as 
committee chairman. 

Metric Usage 

At the 1957 meeting Council adopted 
a resolution approving in principle the 
general adoption of the metric system 
of weights and measurements, offering 
cooperation to the parallel committee 
of the British Association for the Ad- 
vancement of Science in any practicable 
efforts to further this objective, and re- 
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questing appointment of a committee to 
make a study of the most economical and 
feasible means of changing over to 
metric usage. Wilmer Souder, chairman, 
reported for the committee as follows: 

“A. We have established cooperative 
relations with the British Association 
Metric Committee (as requested by your 
Committee on Resolutions) through Dr. 
A. H. Hughes, Deputy Chairman, Park 
Royal Brewery, Coronation Road, Lon- 
don, N.W. 10; we find the British Asso- 
ciation has been quite active since the 
first of the year and is now assembling 
information from 100 or more sources 
relating to the short-time cost and long- 
time profit of a change-over to metric 
units in measures and a decimal system 
of currency. The Association poses the 
problem as follows: “To find out whether 
we cannot afford to make the change- 
over or whether we cannot afford not to 
make the change.’ This report, due in 
1959, will be of value to the American 
Association. We can see no valid reason 
for setting up a similar survey in the 
United States at this time. Justification 
for such duplication and expense is not 
evident. We have kept the British Asso-, 
ciation advised of our studies. 

“B. We have discovered genuine con- 
cern (bordering on alarm) by experts 
in foreign trade over the failure of our 
manufacturers and packaging concerns 
to express contents, dimensions, and 
similar items in terms of metric units in 
catalogues, specifications, and on labels. 

“C. We call attention to an emerging 
confusion which is becoming serious 
among toolmakers, mechanics, and re- 
search metrologists who, for one reason 
or another, continue to use the inch unit. 
At present there are at least three units 
for the inch; the maximum difference 
between these is about four parts per 
million. The U.S. inch is a secondary 
unit (derived from the meter) and could 
be redefined by executive order or by 
legislation and international agreement. 
(This would not reflect unfavorably on 
the metric system.) The popular value, 
and one now extensively used in interna- 
tional standardization, is 

1 inch = 2.54 centimeters, exactly 

and could be referred to as the indus- 
trial inch. For all surveying operations 
in which the foot is used as the unit the 
foot-meter ratio of 12/39.37 exact should 
be continued in use as long as the North 
American 1927 Datum is the recognized 
datum for the United States. (At some 
future date, probably within the next 
generation, it will be necessary to read- 
just the triangulation network of the 
United States, thus changing all coordi- 
nates, At that time, if the change-over 
to the metric system has not been com- 
pleted, the survey foot should be rede- 
fined and made to agree with the indus- 
trial inch.) 
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“D. We call attention to the incon- 
veniences accompanying intercompari- 
sons of the net costs of supplies sold or 
packaged in different amounts when 
specified in pounds and ounces, in gal- 
lons or similar complex or ambiguous 
units. 

“E. Some members of the Committee 
feel it would be helpful if the journal 
of the Association would invite papers 
on the feasibility and economic advan- 
tages of the change-over to the metric 
system. They feel that such papers should 
be concisely and carefully written and 
confined to pertinent information on 
these two subjects. General statements 
and undocumented conclusions or pre- 
dictions should be deleted by the editor 
if he feels such are not valid. 

“F. We have not attempted to specify 
the most economic method for the 
change-over, other than to suggest indi- 
rectly that where merit is evident the 
change-over will be made by those im- 
mediately concerned. 

“The Special Committee offers the 
following resolutions: 

“1. Compulsory change-over by fed- 
eral legislation or executive order should 
not be attempted at this time. 

“2. Universal or complete change- 
over in all fields is not feasible in the 
near future. One such field is the land 
surveys for titles to real estate. We rec- 
ommend no special, efforts to make 
changes in such fields until cogent rea- 
sons are set forth. 

“3. In the fields of research, where 
precision measurements and unambigu- 
ous units are necessary and where in- 
ternational cooperation is desirable, the 
metric system is extensively used; we 
recommend that it be left to achieve 
its own sovereignty. Such a change-over 
is making satisfactory progress in the 
chemical and pharmaceutical fields. 

“4. We recommend more extensive 
usage of metric system markings or 
labels for expendable items so that the 
purchaser may readily compare products 
regardless of what other units are used. 

“5. We. recommend, as the most feasi- 
ble method for achieving the change- 
over, a program of education showing 
the advantages of the metric system, such 
as: (a) Having single value units inter- 
nationally understood. (b) Having ad- 
vantages in the intercomparisons of 
length, mass and capacity.” 

(Paragraphs C, D, E, and 5 in the 
committee report were each objected to 
by one member of the committee, in 
each case by a different member. These 
minority objections were presented to 
Council but are not reproduced here. ) 

Council voted to recommend to the 
Board of Directors that the report of the 
Committee on Metric Usage be referred 
back to the committee for further study. 
The committee is expected to report 
again at the 1959 Council meeting. Prior 

to that meeting, the report of the parallel 
committee of the British Association for 
the Advancement of Science and the re- 
sults of the British committee’s study of 
the cost of conversion to metric usage 
will be available to the AAAS commit- 
tee. 

Resolutions 

The Council Agenda and Resolutions 
Committee presented to Council a num- 
ber of resolutions that had been received 
from the American Association of Sci- 
entific Workers and recommended that 
those resolutions be referred to the 
Board of Directors—for further referral 
to existing or special committees, if the 
Board so decided—for consideration and 
such action as seems desirable, and that 
a report on actions be made to the 
Council at its 1959 meeting. 

A substitute motion to table the com- 
mittee’s recommended action and to re- 
quest the Council Agenda and Resolu- 
tions Committee to study and revise the 
resolutions and to report back at the 
second session was voted by Council. 

At the second session of the Council 
meeting, the Council Agenda and Reso- 
lutions Committee submitted nine reso- 
lutions, some of which were partly based 
on those initially proposed by the Amer- 
ican Association of Scientific Workers. 
With some amendments made from the 
floor, these resolutions were voted “by 
Council. 

Resolution on Parliament of Science. 
“The Council commends the Board and 
the special committee which arranged 
the stimulating Parliament of Science 
in Washington in March, 1958, pursu- 
ant to the Council’s resolution in 1957, 
and notes with gratification that plans 
for further symposia are already well ad- 
vanced.” 

Resolution on committees on the social 
aspects of science. “The Council com- 
mends the accomplishments of the ad 
hoc committees on the Social Aspects of 
Science. They have had significant and 
beneficial effects on the understanding 
by scientists and by the public of the in- 
escapable problems of adapting society 
to the age of science. 

“The Council has approved the 
Board’s proposals to create standing 
committees to continue work in this area 
and will take special interest in their 
activities. 

“In order that the Council members 
and the affiliated societies may be kept 
fully informed of the thinking of these 
committees, as well as of formal Board 
actions resulting from their recommen- 
dations, the Council requests that the 
President arrange for the circulation to 
Council members of the special report of 
the Committee on the Social Aspects of 
Science issued after their June, 1958, 
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meeting and of future reports of the 
three standing committees.” 

Resolution on international scientific 
programs. “The success of the Interna- 
tional Geophysical Year in correlating 
and integrating international scientific 
resources and extending the areas of co- 
operation and communication in science 
stands as a challenge to all other areas 
of scientific and cultural endeavor. This 
magnificent international effort is a fitting 
prelude to the ‘space age.’ The time is 
now ripe for world-wide attacks on 
other major problems. 

“The Council of the American Asso- 
ciation for the Advancement cf Science 
urges its affiliated societies, the Board 
of Directors, and appropriate commit- 
tees to participate fully in appropriate 
international programs, for example, in 
such areas as the health sciences, outer 
space exploration, population problems, 
and social consequences of science.” 

Resolution on dissemination of Coun- 
cil resolutions. “The Council requests 
the President to send duplicate copies of 
resolutions passed at this meeting to each 
Council member, with the suggestion 
that these be submitted, if appropriate, 
to the affiliated societies for considera- 
tion along with an indication of action 
being taken to implement the resolutions, 
and with a reminder that Council mem- 
bers may submit appropriate resolutions 
originating in the affiliated societies for 
consideration by the Council or Board.” 

Resolution on Agenda and Resolutions 
Committee for 1959. “Pending the re- 
port of the Committee on Council Ac- 
tivities and Organization, the Council 
requests the President to appoint a Spe- 
cial Committee on Council Agenda and 
Resolutions for 1959.” 

Resolutions on international travel and 
communication. “As indicated in the re- 
port of the 1958 Parliament of Science, 
‘the pursuit of knowledge is an activity 
of the human race, not an activity of 
political subdivisions.’ History has shown 
that our country has gained greatly from 
the visits and collaboration of scientists 
from other countries. 

“The Council of the American Asso- 
ciation for the Advancement of Science 
notes with gratification that changes in 
the U.S. passport regulations have im- 
proved international communication in 
science. 

“Tt is hoped that the issuance of visas 
and credentials may be further facili- 
tated so as to permit the unimpeded 
travel of scientists throughout the world.” 

Resolution on control of nuclear 
weapon tests. “In the more than ten 
years of world-wide concern about the 
control of nuclear weapons and the ex- 
posure of human populations to increas- 
ing levels of radioactivity, scientists have 
carried a multiple responsibility. As sci- 
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AAAS Operating Fund Budget, 1959: 
Receipts 

I Estimated 
— receipts 

Dues of annual members $ 450,000 
Journal subscriptions for 
emeritus members 8,500 
Nonmember subscriptions 72,000 
Back issues and proof 4,000 
Advertising 375,000 
Sale of: 

Microcards 700 
Binders 1,800 
Symposium volumes 60,000 
Emblems 2,500 

Meeting and exposition 50,000 
Rental receipts 18,000 
Income from investments 13,500 
Cash discounts 600 
Administration of projects 50,000 
Other receipts 2,000 

Total receipts $1,108,600 

entists, it has been—and remains—our 
task to maintain the traditional devotion 
of scientific knowledge to the advance- 
ment of human welfare. This requires 
that the unprecedented power of nuclear 
energy be used for creative rather than 
destructive purposes. It is also our re- 
sponsibility, through continuing scientific 
study, to extend our knowledge of the 
effects of radiation, including that from 
nuclear explosions, on human popula- 
tions, and to explore techniques for nu- 
clear controls. The reports of the United 
Nations Radiation Committee and the 
Radiation Committees of the National 
Academy of Sciences, which evaluate 
the known biological effects of radioac- 
tive exposure, and which recommend 
that all such exposures be kept at the 
lowest possible levels, represent major 
scientific contributions to the solution of 
this urgent problem. 

“Tt is our further task to help in the 
transmission and translation of this 
knowledge to the public, for the final and 
effective decisions on nuclear energy 
control must be made not by scientists 
alone, nor by the military, but by all 
citizens—and only an informed public 
can decide wisely. 

“The arena of decision now has 
moved to Geneva, where representatives 
of those nations which possess nuclear 
weapons are attempting to negotiate an 
international system to suspend the fur- 
ther explosions of such weapons. We be- 
lieve that these negotiations represent a 
bright hope for the translation of scien- 
tific knowledge into effective public pol- 
icy on a question which—literally—in- 
volves the survival of civilization. As 
both scientists and citizens, we have a 
deep concern with the success of the 
Geneva negotiations. 

“Be it resolved, therefore, That the 
Council of the American Association for 
the Advancement of Science express its 
profound hope that the Geneva Confer. 
ence negotiations will prove successful, 

“The Council requests the President 
of the Association to transmit the sense 
of this resolution to the Geneva Confer- 
ence through appropriate channels.” 

Resolution on federal aid to educa- 
tion. “The Council of the American As- 
sociation for the Advancement of Sci- 
ence welcomes the National Defense 
Education Act of 1958 as further con- 
firmation of the principle that the Fed- 
eral Government should share in the 
responsibility for the support of educa- 
tion.” 

Resolution of appreciation. “wHEREAs, 
It would be quite impossible to arrange 
the large and complex annual meetings 
of the Association and to provide the 
services and amenities which contribute 
so much to their smooth and successful 
operation without the devoted labor of 
local members and friends of the Asso- 
ciation serving on various arrangements 
committees; and 

“WHEREAS, These committees of the 
Seventh Washington Meeting have, with- 
out exception, performed their duties 
with an outstanding degree of effective- 
ness, 

“Be it resolved, That the Council and 
the Board of Directors of the American 
Association for the Advancement of 
Science hereby express their grateful ap- 
preciation to each member of these com- 
mittees and, in particular, to the fol- 
lowing: 

“Leonard Carmichael (Secretary of 
the Smithsonian Institution), General 
Chairman, who kept in touch with all 
phases of the meeting arrangements: 

“R. Roy Dunn and J. R. O’Hanlon 
(both of the Potomac Electric Power 
Company), who served as chairman and 
secretary, respectively, of the Exhibits 
Committee; 

“Daniel W. Bell and F. P. H. Siddons 
(both of the American Security and 
Trust Company), who served as chair- 
man and secretary, respectively, of the 
Finance Committee; 

“Lawson J. Cantrell (Deputy Super- 
intendent, D.C. Public Schools), chair- 
man of the Physical Arrangements Com- 
mittee, who, with all the other members 
of this committee, put in many hours of 
planning and physical work in servicing 
the many sessions requiring slide projec- 
tion, and, in particular, Thomas Sheehan 
and Keith Johnson (of the D.C. Public 
Schools), who have had heavy respon- 
sibilities, the latter also arranging the 
seven sessions of the Junior Scientists 
Assembly; 

“Windsor P. Booth (chief, News Serv- 
ice, National Geographic Society), 
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chairman of the Public Information 
Committee; 

“Mrs. Alan T. Waterman, chairman 
of the Committee on Women’s Events; 
“And be it further resolved, That our 

thanks be expressed to: 
“Clarence Arata, executive director, 

Washington Convention and Visitors 
Bureau; 
“The managements of the Sheraton- 

Park and all other meeting hotels; 
“Miss M. P. Sehnert (Physical Sci- 

ence Study Committee, Cambridge, 
Massachusetts), for her invaluable as- 
sistance in arrangements for the Science 
Theatre; 

“Felton Davis and others of his staff 
at Ciba Pharmaceutical Products, Inc., 
for making their ‘Eidophor’ available for 

the programs of six AAAS sections; and 
to 

“Deane B. Judd (National Bureau of 
Standards), H. Burr Roney (American 
Institute of Biological Sciences), and all 
others who helped to arrange the closed- 
circuit color TV programs.” 

Section H (Anthropology) adopted 
the following resolution and requested 
that it be reported to Council. 

“WHEREAS, The year 1958 marks the 
centenary of the birth of the late Pro- 
fessor Franz Boas, 84th President of the 
AAAS, and internationally recognized 
for his manifold contributions to anthro- 

pology, 
“Be it resolved, That Section H pay 

tribute to his memory on the occasion 
of the 125th meeting of the Association.” 

AAAS Operating Fund Budget, 1959: Expenses 

Estimated Estimated Limits on 
Item expenses expenses __ individual 

per item (totals ) items 

General administrative expenses 
Salaries $210,000 $230,000 
Insurance, retirement, and social security 21,000 23,000 
Building maintenance 45,500 50,000 
Interest on mortgage 5,900 
Office supplies 21,500 24,000 
Telephone and telegraph 3,600 4,200 
Postage and freight 18,000 20,000 
Travel 3,500 4,000 
Executive Officer’s discretionary fund 5,000 
Outside services and miscellaneous 16,000 19,000 

$ 350,000 
Printing and manufacturing 
Science 475,000 500,000 
Symposium volumes 55,000 60,000 
Binders 1,600 2,100 
Microcards 700 1,000 
Emblems 800 1,200 

533,100 
Annual meeting 
Meeting and exposition 30,000 32,000 
Press service 6,000 6,500 

36,000 
Sections, divisions, boards, and committees 
Section expenses 5,500 6,000 
Division allowances 9,300 9,700 
Board of Directors 6,000 6,500 
Editorial Board 7,500 8,000 
Other committees 4,500 5,000 

32,800 
Other expenditures 
Sale of advertising 93,750 
Contingencies and new activities 10,000 

103,750 
Depreciation 
Building 23,200 
Furniture and equipment 8,800 9,500 

32,000 

Total operating expenses $1,087,650 

20 FEBRUARY 1959 

Status of the Profession 

Marsh W. White proposed that Coun- 
cil should discuss the appropriateness of 
AAAS consideration of some of the pro- 
fessional problems of American scien- 
tists—for example, matters of salary, 
professional advancement, additional 
educational opportunity, and similar 
matters that serve to indicate the im- 
portance of scientists in modern society. 
Council voted to ask the Board of Di- 
rectors to consider the professional sta- 
tus of scientists and to report to Council. 

Future Meetings 

The Executive Officer reported that 
plans were being made for two special 
meetings to be held by the Association 
during 1959. On 14, 15, and 16 May the 
AAAS, with the cosponsorship of the 
National Academy of Sciences and the 
Sloan Foundation, will hold in New 
York City an invitational symposium on 
support of basic research in the United 
States. During the first two weeks of 
September, also in New York, the Asso- 
ciation, with the cosponsorship of 
UNESCO and the Special Committee 
on Oceanic Research of the Interna- 
tional Council of Scientific Unions, will 
hold the first International Oceano- 
graphic Congress. ‘ 

Finances 

The Executive Officer reported that 
during the past year the Association had 
received the following grants: $250,000 
from the Carnegie Corporation to con- 
tinue for a three-year period the work of 
the Association’s Science Teaching Im- 
provement Program; $500,000 from the 
National Science Foundation for the 
Traveling Science Library Program for 
1958-1959; $12,000 from the Carnegie 
Corporation to conduct two special con- 
ferences on testing and guidance in 
secondary schools; $15,700 from the 
Rockefeller Foundation and the Sloan 
Foundation for the costs of the Par- 
liament of Science held by the Associa- 
tion in March 1958; $9000 from the 
Rockefeller Foundation for a further 
study of attitudes of students toward 
science and scientists; $1000 from the 
United States Steel Foundation for gen- 
eral purposes; and several smaller gifts. 

The Treasurer and Executive Officer 
presented the budget that had been ap- 
proved by the Board of Directors for 
1959. Estimated receipts and expendi- 
tures for the year are given in the ac- 
companying tables. 
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AAAS 

Washington 

Meeting 

(Left) Thomas Fontaine, 8, son of the head of 
the Fellowships Section of the National Science 
Foundation, studies the Martin Company’s 
presentation in the Exhibition Hall. More than 
100 exhibits and a Science Theatre were lo- 
cated in the hall. (Top right) Three officers 
of the Association discuss the 6-day meeting: 
Dael Wolfle, executive officer; Chauncey D. 
Leake, president elect; and Wallace R. Brode, 
retiring president. (Center right) At the Johns 
Hopkins exhibit, “The restless search,” Rich- 
ard Poulin explains the intricacies of satellite 
tracking. (Bottom right) Howard Silber, 
Princeton University senior in search of thesis 
material, registers at the AAAS desk in the 
Sheraton Park Hotel. 

[Credits: left, center right, and bottom right, Washing- 
ton Post photos; top right, Chase Ltd. photo, Washing- 
ton, D.C.]} 
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AAAS Officers, Committees, 

and Representatives for 1959 

The following persons are serving as 
officers, as members of the indicated 
committees, and as representatives to 
other organizations for the year 1959. 
The dates in parentheses indicate the 
year of expiration of terms of election 
or appointment. 

General Officers 

President: Paul E. Klopsteg (1960), 
828 Apple Tree Lane, Glenview, III. 

President-Elect: Chauncey D. Leake 
(1961), Ohio State University 

Retiring President and Chairman of ' 
the Board of Directors: Wallace R. 
Brode (1959), Department of State 

Other Members of the Board of Directors . 

George R. Harrison (1959), Massa- 
chusetts Institute of Technology 
Don K. Price (1959), Harvard Uni- 

versity 
Mina S. Rees (1960), Hunter College 
Alan T. Waterman (1960), National 

Science Foundation 
Thomas Park (1961), University of 

Chicago 
William W. Rubey (1961), U.S. Geo- 

logical Survey 
H. Bentley Glass (1962), Johns Hop- 

kins University 
Margaret Mead (1962), American 

Museum of Natural History 
Paul A. Scherer (ex officio), Carnegie 

Institution of Washington 
Dael Wolfle (ex officio), AAAS 

Vice Presidents and 
Chairmen of the Sections 

A Mathematics: R. H. Bing, Univer- 
sity of Wisconsin 
B Physics: Frederick Seitz, University 

of Illinois 
C Chemistry: John A. King, Armour 

and Company, Chicago 
D Astronomy: I. S. Bowen, Mount 

Wilson and Palomar Observatory 
E Geology and Geography: Howard 

A. Meyerhoff, Scientific Manpower 
Commission 
F Zoological Sciences: Herbert Fried- 

mann, Smithsonian Institution 

20 FEBRUARY 1959 

G Botanical Sciences: F. W. Went, 
Missouri Botanical Garden 
H Anthropology: John C. McGregor, 

University of Illinois 
I Psychology: Frank A. Geldard, Uni- 

versity of Virginia 
K Social and Economic Sciences: 

Philip M. Hauser, University of Chicago 
L History and Philosophy of Science: 

Herbert Feigl, University of Minnesota 
M Engineering: Clarence E. Davies, 

United Engineering Center Project, 
New York 
N Medical Sciences: Nathan W. 

Shock, Baltimore City Hospitals 
Nd Dentistry: Maynard Hine, Indi- 

ana University 
Np Pharmacy: Glenn L. Jenkins, Pur- 

due University 
O Agriculture: R. E. Hodgson, Agri- 

cultural Research Service, Beltsville, 
Md. 

P Industrial Science: Earl P. Steven- 
son, Arthur D. Little Company 
Q Education: Warren G. Findley, 

Board of Education, Atlanta 

Administrative Officers 

Executive Officer: Dael Wolfle 
Treasurer: Paul A. Scherer 
Associate Administrative 

Raymond L. Taylor 
Editor: Graham DuShane 
Director of Education: John R. Mayor 

Secretary: 

Secretaries of the Sections 

A Mathematics: C. C. MacDuffee 
(1960), University of Wisconsir 
B Physics: J. Howard McMillen 

(1959), National Science Foundation 
C Chemistry: Edward F. Degering 

(1960), 26 Robinhood Road, Natick, 
Mass. 
D Astronomy: Frank B. Wood (1961), 

University of Pennsylvania 
E Geology and Geography: Frank C. 

Whitmore, Jr. (1960), U.S. Geological 
Survey 

F Zoological Sciences: Karl M. Wil- 
bur (1961), Duke University 

G Botanical Sciences: Barry Com- 
moner (1959), Washington University, 
St. Louis 

H Anthropology: James L. Giddings 
(1961), Brown University 

I Psychology: Clifford T. Morgan 
(1960), Town Point, Cambridge, Md. 
K Social and Economic Sciences: 

Donald P. Ray (1962), George Washing- 
ton University 

L History and Philosophy of Science: 
John W. Streeter (1961), Franklin In- 
stitute, Philadelphia 
M Engineering: E. Paul Lange (1960), 

Engineers Joint Council, New York, 
N.Y. 
N Medical Sciences: Allan D. Bass 

(1960), Vanderbilt University School of 
Medicine 

Nd Dentistry: Reidar F. Sognnaes 
(1962), Harvard School of Dental Medi- 
cine, Boston 
Np Pharmacy: John E. Christian 

(1962), Purdue University School of 
Pharmacy 

O Agriculture: Howard B. Sprague 
(1961), Pennsylvania State University 
P Industrial Science: Allen T. Bon- 

nell (1960), Drexel Institute of Tech- 
nology 
Q Education: Herbert A. Smith 

(1959), U.S. Office of Education 

Officers of the Alaska Division 

President: Norman J. Wilimovsky, Bu- 
reau of Alaska Commercial Fisheries, 
Juneau 

Secretary: Mrs. Rosemary Nagel, 
Alaska Museum and Historical Library, 
Juneau 

Council Representative: Victor P. 
Hessler, Geophysical Institute, College 

Officers of the Pacific Division 

President: Henry Eyring, University 
of Utah 

President-Elect: Henry P. Hansen, 
Oregon State College 

Retiring President: Ian Campbell, 
California Institute of Technology 

Secretary: Robert C. Miller, Califor- 
nia Academy of Sciences 

Council Representative: 
Miller 

Robert C. 

Officers of the Southwestern and 

Rocky Mountain Division 

President: Albert R. Mead, Univer- 
sity of Arizona 

Vice President: Lora M. Shields, New 
Mexico Highlands University 

Secretary: Marlowe G. Anderson, 
New Mexico College of Agriculture and 
Mechanic Arts 

Council Representative: Marlowe G. 
Anderson 



Editorial Board 

Graham DuShane, AAAS, chairman 
Donald J. Hughes (1963), Brook- 

haven National Laboratory 
Konrad B. Krauskopf (1963), Stan- 

ford University 
Edwin M. Lerner (1964), National 

Institutes of Health 
H. Burr Steinbach (1963), University 

of Chicago 
William L. Straus, Jr. (1963), Johns 

Hopkins Medical School 
Edward L. Tatum (1962), Rockefel- 

ler Institute for Medical Research 

Standing Committees 

Affiliation 
I. Melville Stein (1962), Leeds and 

Northrup Company, Philadelphia, chair- 
man 

Herbert Carter (1959), University of 
Illinois 

Luna B. Leopold (1960), U.S. Geo- 
logical Survey 

Earl L. Green (1961), Roscoe B. Jack- 
son Memorial Laboratory, Bar Harbor, 
Me. 

Paul B. Sears (1963), Yale University 
Dael Wolfie, AAAS, ex offico 
Raymond L. Taylor, AAAS, staff rep- 

resentative 

Executive Committee of the Board of 
Directors 

Wallace R. Brode, chairman 
Paul E. Klopsteg 
Chauncey D. Leake 
William W. Rubey 
Paul A. Scherer 
Dael Wolfle 

Investment and Finance 
F. P. H. Siddons (1962), American 

Security and Trust Company, Washing- 
ton, D.C., chairman 

Wallace R. Brode (1959), Department 
of State 

J. E. Graf (1960), Smithsonian Insti- 
tution 

Sheldon B. Akers (1961), Brookings 
Institution 

Malvern F. Morse (1963), American 
Security and Trust Company 

Paul A. Scherer, Carnegie Institution 
of Washington, ex officio 

Dael Wolfle, AAAS, ex officio 
Hans Nussbaum, AAAS, staff repre- 

sentative 

Publications 
Thomas Park (1962), University of 

Chicago, chairman 
Chauncey D. Leake 

State University 
George R. Harrison (1960), Massa- 

chusetts Institute of Technology 
H. Bentley Glass (1961), Johns Hop- 

kins University 

(1959), Ohio 
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Paul E. Klopsteg, president of the AAAS. 
[Courtesy Chase, Ltd., Washington, D.C.] 

Ralph R. Shaw (1963), Rutgers Uni- 
versity 

Dael Wolfle, AAAS, ex officio 
Graham DuShane, AAAS, staff repre- 

sentative 

Special Committees 

AAAS Meetings 
Arthur W. Galston (1959), Yale Uni- 

versity, chairman 
Ali Cambel 

University 
Herbert E. Longenecker (1959), Uni- 

versity of Illinois 
Ellis A. Johnson (1960), Johns Hop- 

kins University 
William C. Steere (1961), New York 

Botanical Garden 
Raymond L. Taylor, AAAS, staff rep- 

resentative 

(1959,, Northwestern 

AAAS-—Anne Frankel Rosenthal Memo- 
rial Award for Cancer Research, Judges 

Lowell T. Coggeshall, University of 
Chicago, chairman 

Harry S. N. Greene (American Asso- 
ciation for Cancer Research), Yale Uni- 
versity School of Medicine 

G. Burroughs Mider, National Cancer 
Institute 

Richard L. Rosenthal, Richard and 
Hinda Rosenthal Foundation 

C. Chester Stock, Sloan-Kettering In- 
stitute for Cancer Research 

Harry M. Weaver, American Cancer 
Society 

AAAS-—Campbell Award for Vegetable 
Research, Judges 

Louis P. Reitz [AAAS Section O (Ag- 
riculture) |, Agricultural Research Serv- 
ice, Beltsville, Md., chairman 

G. J. Haeussler (Entomological So- 
ciety of America), U.S. Agricultural Re- 
search Service, Beltsville, Md. 

Sterling B. Hendricks (American So- 
ciety of Plant Physiologists), Plant In- 
dustry Station, Beltsville, Md. 

Iver J. Johnson (American Society of 
Agronomy), Iowa State College 

F. C. Stark, Jr. (American Society for 
Horticultural Science), University of 
Maryland 

G. Ledyard Stebbins, Jr. (Genetics 
Society of America), University of Cali- 
fornia, Davis 

E. E. Wilson (American Phytopatho- 
logical Society), University of Califor- 
nia, Davis 

AAAS-Ida B. Gould Memorial Award 
for Research on Cardiovascular Prob- 
lems, Judges 

Paul Dudley White, Boston, chairman 
C, Sidney Burwell (Helen Hay Whit- 

ney Foundation), Harvard Medical 
School 

Robert P. Glover (American College 
of Cardiology), Presbyterian Hospital, 
Philadelphia 

Dickinson W. Richards (Life Insur- 
ance Medical Research Fund), Belle- 
vue Hospital, New York 

Richard L. Rosenthal, Richard and 
Hinda Rosenthal Foundation 

Francis C. Wood (American Heart 
Association), University of Pennsylvania 
Hospital 

J. Franklin Yeager, National Heart 
Institute 

AAAS Socio-Psychological Prize 
Philip M. Hauser, University of Chi- 

cago 
Donald P. Ray, George Washington 

University 
Dael Wolfle, AAAS 

Association Prizes 
William W. Rubey, U.S. Geological 

Survey, chairman 
Neal E. Miller, Yale University 
H. J. Muller, Indiana University 
Thomas Park, University of Chicago 

Cooperation among Scientists 
John R. Bowman, Northwestern Uni- 

versity, chairman 
Burton W. Adkinson, National Science 

Foundation 
Richard T. Arnold, Alfred P. Sloan 

Foundation 
Jule G. Charney, Massachusetts Insti- 

tute of Technology 
Thomas Parran, Avalon Foundation 
George R. Harrison, Massachusetts In- 

stitute of Technology, ex officio Board 
representative 

Council Activities and Organization 
William. A. Wildhack, National Bu- 

reau of Standards, chairman 
Allan D. Bass, Vanderbilt University 

School of Medicine 
Ward Pigman, University of Alabama 

Medical Center 
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Albert E. Sobel, Jewish Hospital of 
Brooklyn 

Leon Sokoloff, National Institutes of 
Health 

Paul E. Klopsteg, Glenview, IIl., ex 
officio 

Council Agenda and Resolutions 
Paul S. Dwyer, University of Michi- 

gan, chairman 
George C. Paffenbarger, National Bu- 

reau of Standards 
Orr E. Reynolds, Department of De- 

fense 
Kenneth C. Spengler, American Me- 

teorological Society, Boston 

International Oceanographic Congress, 
Committee on Arrangements 

Mary Sears, Woods Hole Oceano- 
graphic Institution, chairman 

Gustaf Arrhenius, Scripps Institution 
of Oceanography 
John Cushing, Santa Barbara College 
Fritz Koczy, University of Miami 
Gordon G. Lill, Office of Naval Re- 

search, Washington, D.C. 
Roger Revelle, Scripps Institution of 

Oceanography 
Henry M. Stommel, Woods Hole 

Oceanographic Institution 
Lionel A. Walford, U.S. Fish and 

Wildlife Service, Washington, D.C. 

Metric Usage 
Wilmer Souder, National Bureau of 

Standards, chairman 
John T. Johnson, Metric Association, 

Claremont, Calif. 
Robert J. Painter, American Society 

for Testing Materials, Philadelphia 
William G. Pollard, Oak Ridge Insti- 

tute of Nuclear Studies 
Henry D. Sharpe, Jr., Brown and 

Sharpe Manufacturing Company, Provi- 
dence 

C. A. Whitten, Coast and Geodetic 
Survey, Washington, D.C. 

Nominations 
George R. Harrison (1959), Massa- 

chusetts Institute of Technology, chair- 
man 

Clinton L. Baker (1959), Southwest- 
ern College, Memphis 
Edward F. Degering (1959), 26 Rob- 

inhood Road, Natick, Mass. 
Robert Bruce Lindsay (1959), Brown 

University 
H. Trendley Dean (1960), American 

Dental Association, Chicago 
Paul E. Klopsteg (1960), Glenview, 

Ill. 
Harold D. Lasswell (1960), Yale Uni- 

versity 

Popular Science Books 
Harrison Brown, California Institute 

of Technology 
Barry Commoner, Washington Uni- 

versity 

20 FEBRUARY 1959 

Don K. Price is a new member of the 
AAAS Board of Directors, completing the 
unexpired term of Paul M. Gross. 

Margaret Mead has been elected to a 
second term on the AAAS Board of 
Directors. 

H. Bentley Glass is a new member of the 
AAAS Board of Directors. He was form- 
erly on the Editorial Board. 

E. U. Condon, Washington University 
Kirtley F. Mather, Harvard University 

Public Understanding of Science 
Warren Weaver, Rockefeller Founda- 

tion, chairman 
Willard Bascom, National Academy of 

Sciences 
Allen T. Bonnell, Drexel Institute of 

Technology 
Victor Cohn, Minneapolis Tribune 
Paul E. Klopsteg, Glenview, IIl., ex 

officio Board representative 

Retirement Plan (must be composed 
of three staff members) 

Dael Wolfle, AAAS, chairman 
Hans Nussbaum, AAAS 
Raymond L. Taylor, AAAS 

Science in the Promotion of Human 
Welfare 

Harrison Brown, California Institute 
of Technology, chairman 

Robert B. Brode, National Science 
Foundation 

T. C. Byerly, Agricultural Research 
Service, Department of Agriculture, 
Washington, D.C. 

Barry Commoner, Washington Uni- 
versity 

Laurence K. Frank, 25 Clark Street, 
Belmont, Mass. 

H. Jack Geiger, Boston City Hospital 
Margaret Mead, American Museum of 

Natural History, ex officio Board repre- 
sentative : 

Frank W. Notestein, Princeton Uni- 
versity 

Source Books in the History of Science 
Gregory D. Walcott, Long Island Uni- 

versity, chairman 
Harlow Shapley, Harvard University 
Edmund W. Sinnott, Yale University 

Committees To Be Appointed 

AAAS Newcomb Cleveland Prize, 
Judges 
AAAS 

Judges 
Theobald Smith Award in the Medi- 

cal Sciences, Judges 

Socio-Psychological _ Prize, 

Representatives 

AAAS Cooperative Committee on the 
Teaching of Science and Mathematics 
(representative of the Board) 

Alfred B. Garrett, Ohio State Uni- 
versity 

Advisory Council on Medical Education 
Lowell T. Coggeshall, University of 

Chicago 

American Council on Education 
Mark H. Ingraham, University of 

Wisconsin 
John R. Mayor, AAAS 
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American Standards Association Sec- 
tional Committee on Fluid Permeation 
(Z59) 

M. King Hubbert, Shell Oil Company, 
Houston 

American Standards Association Sec- 
tional Committee on Letter Symbols and 
Abbreviations for Science and Engi- 
neering 

Irving P. Orens, Newark College of 
Engineering 

Committee on the Kimber Genetics 
Award of the National Academy of 
Sciences 

I. Michael Lerner, University of Cali- 
fornia, Berkeley 

Council of National Organizations of the 
Adult Education Association of the 
United States 

John R. Mayor, AAAS 

Council of Old World Archeology 
Richard K. Beardsley, University of 

Michigan 

Instrument Society of America Commit- 
tee on Research and Development 

Jesse W. Beams, University of Vir- 
ginia 

Joint Commission on Mental Illness and 
Health 

Ernst Mayr, Museum of Comparative 
Zoology, Harvard College 

National Conference on FAO 
Noble Clark, University of Wisconsin 

Office of Critical Tables Advisory Board, 
National Academy of Sciences 

Wallace R. Brode, Department of 
State 

Science Service Board of Trustees 
William W. Rubey (1959), U.S. Geo- 

logical Survey 
Wallace R. Brode (1960), Depart- 

ment of State 
Douglas M. Whitaker (1961), Rocke- 

feller Institute for Medical Research 

U.S. Committee on ISO Technical Com- 
mittee 37—T erminology 

Duane Roller, Harvey Mudd College 
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Scientific Manpower Commission 
Wallace R. Brode, Department of 

State 
M. H. Trytten, National Academy of 

Sciences 

U.S. National Commission for UNESCO 
I. I. Rabi, Columbia University 

AAAS Objectives: An Invitation 

The report of the 1958 meeting of the 
AAAS Council (page 469) discusses the 
appointment of three new Association 
committees: the Committee on Cooper- 
ation among Scientists, the Committee 
on Science in the Promotion of Human 
Welfare, and the Committee on Public 
Understanding of Science. In establish- 
ing these committees, the Council and 
the Board of Directors agreed that “early 
each year there would be published in 
Science an invitation to the membership 
to contribute ideas and suggestions to 
the appropriate committees.” 

Each of the three committees will be 
responsible for studying problems in the 
area of its interest, recommending pro- 
grams of action to the Board of Direc- 
tors, planning symposia on problems of 
unusual interest or current importance, 
and other similar activities that the com- 
mittees themselves may choose to take 
up. 

Members who have recommendations 
they would like to make to any of these 
three committees are invited to send 
their recommendations to Dael Wolfle, 
AAAS, 1515 Massachusetts Ave., NW, 
Washington 5, D.C., who will transmit 
them to the appropriate committees. 

New AAAS Symposium Volumes 

Zoogeography, Carl L. Hubbs, Ed. 
Papers from symposia presented 26-27 
Aug. 1957 at the Stanford University 
meeting of the American Institute of Bio- 
logical Sciences and the Pacific Division 
of the AAAS, and 28 Dec. 1957 at the 
Indianapolis Meeting of the AAAS; 
1958. x+59 pp. $12; for members, 
$10.50. 

Grasslands in Our National Life, How- 
ard B. Sprague, Ed. Papers from a sym- 
posium presented 27-30 Dec. 1956 at 

oe 

the New York meeting of the AAAS, 
Probable publication date, March 1959, 

Photoperiodism in Plants and Animals, 
Robert B. Withrow, Ed. Papers from a 
symposium arranged by the Photobiology 
Committee of the National Research 
Council and presented at Gatlinburg, 
Tenn., 29 Oct. to 2 Nov. 1957, Probable 
publication date, April 1959. 

Rehabilitation of the Mentally Ill, 
Milton Greenblatt, Ed. Papers from a 
symposium presented 29-30 Dec. 1957 at 
the Indianapolis meeting of the AAAS, 
Probable publication date, April 1959, 

Evolution of Nervous Control from 
Primitive Organisms to Man, Allan D. 
Bass, Ed. Papers from a symposium pre- 
sented 29-30 Dec. 1956 at the New York 
meeting of the AAAS. Probable publica- 
tion date, May 1959. 

The Human Integument, Stephen 
Rothman, Ed. Papers from a symposium 
presented 28-29 Dec. 1957 at the In- 
dianapolis meeting of the AAAS. Proba- 
ble publication date, May 1959. 

Epidemiology of Mental Disorder, 
Benjamin Pasamanick, Ed. Papers from 
a symposium presented 27—28 Dec. 1956 
at the New York meeting of the AAAS, 
Probable publication date, June 1959. 

AAAS Membership 

1) Changes during 1958 
New members elected 6,780 
Losses 

Deaths 377 
Resignations 2,084 
Dropped for non- 

payment of dues 2,898 

Total loss 5,359 

Net increase during 1958 1,421 
2) Totals as of 31 December 

1958 
Annual members in good 

standing 52,411 
Life emeritus members 1,023 

Total in good standing 53,434 
In arrears 2,981 

56,415 
New for 1959 735 

Total membership 57,150 
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A Report of the 

Washington Meeting 

In a press interview, incoming AAAS 
president Paul E. Klopsteg described the 
recent 125th meeting of the American 
Association for the Advancement of Sci- 
ence as “. . . the smoothest running. . . 
of any I have attended since my first 
meeting in 1911.” This is high praise of 
the many individuals—from program 
chairmen and AAAS office personnel to 
skilled workmen, porters, and high- 
school students—who contributed their 
thought and services to the planning 
and final operation of a meeting so large 
and uniquely complex. With 5368 regis- 
trants, the meeting was exceeded in size 
only by the exceptional New York meet- 
ing of 1949. The total of 342 sessions, 
summarized in Table 1, included pro- 
grams sponsored by the Association as 
a whole, by all 18 AAAS sections, and 
by 45 participating societies (exclusive 
of 50 other organizations that were co- 
sponsors of sectional or societal pro- 
grams). 

In addition, there were large-scale ex- 
hibits—more varied and attractive than 
usual; the AAAS Science Theatre, which 
presented first showings in America of a 
large selection of prize-winning foreign 
scientific films; the premier demonstra- 
tion of “Eidophor,” Ciba Pharmaceuti- 
cal Products’ new closed-circuit, large 
screen, color telvision system; a series of 
religious events especially planned for 
visiting scientists; and a particularly at- 
tractive number of women’s events. 

There were programs of interest to 
specialists in all principal fields of sci- 
ence; interdisciplinary symposia for those 
who realize the contributions that one 
science may make to another; distin- 
guished evening addresses of general in- 
terest; some 47 luncheons and dinners 
and other social events; and more tours 
than usual. The comfortable book lounge 
of the Society of Systematic Zoology and 
other headquarters rooms where business 
meetings, conferences, or spontaneous 
discussions could be held in comfort 
were welcome features. 

It was possible to concentrate about 
four-fifths of the meeting in the Shera- 
ton-Park Hotel and the almost adjacent 
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Shoreham. But these two large hotels 
could not accommodate all sessions. The 
Statler, Dupont Plaza, Washington, and 
Willard hotels were needed to accom- 
modate the remaining sections and so- 
cieties. Some events were held at George 
Washington University, the U.S. Na- 
tional Museum, the National Institutes 
of Health, the Cosmos Club, the Amer- 
ican Pharmaceutical Association, and 
elsewhere. Both the AAAS and the Na- 

, tional Education Association had their 
headquarters buildings open for visitors. 

Compliments on the meeting and 
other expressions of approval have been 
numerous. It was particularly gratifying 
to overhear registrants tell each other 
while checking out, “This is one of the 
best meetings I have ever attended.” 
Spontaneous expressions of this sort in- 
dicate a general satisfaction not only 
with the physical arrangements for ses- 
sions and housing, but with the quality 
of the programs and the number of 
friends and colleagues encountered. 

Officially, the 125th meeting is over. 
But no great conclave of scientists in 
diverse fields of science can fail to have 
an impact on those who attended. The 
stimulating effects will be transmitted to 
home campuses and _ laboratories—and 
will continue indefinitely. 

Arrangements for the Meeting 

One may ask why this 125th AAAS 
meeting seemed particularly smooth-run- 
ning and generally pleasant. In its gen- 
eral pattern and in the arrangements 
made for it, the seventh Washington 
meeting was not greatly different from 
other AAAS meetings of recent years. 
What, then, were the contributing fac- 
tors? The answer, in essence, is that the 
people who helped were adequate in 
number, above average in efficiency, and 
really interested in working for the Asso- 
ciation, 

The physical facilities were well above 
average. In general, the hotels used had 
sufficient session rooms of the right sizes, 
and these were comfortably furnished 

and equipped. There were no instances 
of failure of microphones, and nearly all 
projection went smoothly. The hotel per- 
sonnel, from managers to porters, were 
generally capable and cooperative. 

The local committee on physical ar- 
rangements always has one of the most 
taxing assignments. For the Washington 
meeting, nearly 200 projectors had to be 
set up, and screens had to be located for 
many of the session rooms. Under the 
chairmanship of Lawson J. Cantrell 
(deputy superintendent, District of Co- 
lumbia Public Schools), this committee 
was hard-working and efficient. Two key 
members of this committee were Thomas 
Sheehan (of the visual education depart- 
ment) and Keith Johnson (supervising 
director of science), who collected the 
many pieces of projection equipment— 
almost entirely from the District school 
system—and supervised operations at the 
crowded Sheraton-Park and Shoreham. 
The operators, also secured by the com- 
mittee, were principally volunteer school 
teachers, supplemented by members of 
the participating societies and by gradu- 
ate students. I and all who attended the 
meeting are much indebted to those 
named and to everyone else who gave 
his services for this essential phase of 
the meeting. 

Housing and registration were ably 
handled by members of the experienced 
staff of the Washington Convention and 
Visitors Bureau under the direction of 
Clarence A. Arata, whose advice and 
cooperation were most helpful through- 
out. The professional firms engaged for 
booth layout, for projection in the Sci- 
ence Theatre, and for guard service and 
the like all supplied picked men who 
did their jobs with understanding and 
courtesy. 

The relative proximity of the meeting 
center to the AAAS headquarters build- 
ing was a great advantage. It was pos- 
sible, for example, to use Association- 
owned desks, typewriters, and duplicat- 
ing equipment rather than rent such 
items. Above all, however, it was pos- 
sible to augment the regular meeting 
staff with others well acquainted with 
Association activities. The AAAS office 
and the pressroom at the Sheraton- 
Park were well staffed—although there 
were moments in the former when five 
people and three telephones seemed too 
few. The Information Center in the 
lobby was manned by a staff member 
aided at times by Mrs. Alan T. Water- 
man or another member of the com- 
mittee on women’s events. Thanks are 
due to all for their devoted services, 
which so greatly contributed to the meet- 
ing’s success. 

Registration slips were collected from 
all five registration points at intervals 
throughout each day. The slips were 
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quickly sorted into alphabetical order 
and carefully posted in the Visible Direc- 
tory of Registrants in the foyer leading 
to the exposition rooms and ballroom. 
Three high-school students, chosen by 
Hilary J. Deason, director of the AAAS- 
National Science Foundation Traveling 
High School Science Libraries, handled 
the posting and answered the Visible 
Directory telephone. They also assisted 
registrants in rapidly locating names or 
adding hotel-room data to their slips. 
The capacity of the directory permitted 
additions to be made without rearrange- 
ment of the slips already posted. 

Not every contingency was foreseen. 
For the first time since 1949, the supply 
of the book-size General Program-Direc- 
tory fell short by several hundreds. The 
5056 copies received from the printer 
would have been sufficient for all $3 
registrants, but the demand from librar- 
ies, industry, press representatives, and 
exhibitor personnel who wanted extra 
copies reached an unanticipated total. 
The convention badge inserts also ran 
short because not all of the supply or- 
dered reached the AAAS Office in the 
hotel. Everyone, however, was able to 
find the sessions or features he wished 
to attend, since other badge inserts were 
improvised and desk copies of the pro- 
gram were made available for reference. 

Rain on 29 December damaged a spe- 
cial cable on the high television tower 
of the Sheraton-Park Hotel and made it 
impossible to receive short-wave trans- 
mission of the color television program 
from the laboratories of the National 
Heart Institute on that day. A second 
cable was flown in from Massachusetts 
that night and installed in time for 
presentation, on 30 December, of the 
second program planned to supplement 
Section N’s symposium on congenital 
heart disease. The first two-color tele- 
vision programs on physical and biolog- 
ical subjects, on 27 and 28 December, 
respectively, gave most of those in at- 
tendance at the meeting an opportunity 
to appreciate the potentialities of this 
new tool in the teaching of science. 

Highlights of the Meeting 

It has often been pointed out that no 
two AAAS meetings are ever alike. The 
participating societies vary from year to 
year; the locale changes; the programs 
change, as each chairman chooses a 
timely subject and invites an appropri- 
ate group of speakers; and, not least, the 
times change. In contrast to the Indian- 
apolis meeting, when only sputniks had 
been launched, the seventh Washington 
meeting—one year later—was held when 
some encouraging advances in American 
satellites and rocketry had been made 
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Table 1. Analysis of sessions at the seventh 
Washington meeting. 

Sessions for symposia, invited 
papers, and panels 133 

Sessions for contributed papers 37 
Sessions with addresses or lectures 31 
Business sessions Ad 
Meals or social functions 47 
Tours and field trips 17 
Sessions for motion pictures 13 
Closed-circuit color TV sessions 4 
Religious events 6 
Women’s events 3 
Junior scientists assembly 7 

Total number of sessions 342 

and when a National Aeronautics and 
Space Administration had been estab- 
lished a few months earlier. Space sci- 
ence occupied a larger portion of the 
meeting: The American Astronautical 
Society held its fifth annual meeting 
with the AAAS, one of the three IGY 
sessions was devoted to rockets and satel- 
lites, the Society for Industrial Micro- 
biology had a panel on “Microbiology in 
outer space research,” and the American 
Physiological Society had its second two- 
session symposium on space medicine— 
“Man and his environment in space.” 

So many excellent addresses were 
given that it is difficult to single out any. 
Thirteen of the 18 AAAS sections spon- 
sored vice-presidential addresses, and 
other presidential addresses were given 
under the auspices of the participating 
societies. Most of these are mentioned 
in the separate reports which appear 
elsewhere in this issue. Each of the three 
special sessions held on successive eve- 
nings had audiences of over 2000. On 29 
December, the Society of the Sigma Xi 
and the United Chapters of Phi Beta 
Kappa jointly presented James R. Kil- 
lian, Jr., special assistant to the Presi- 
dent for science and technology, who 
spoke on “Science and public policy” 
[Science 129, 129 (1959)]. Just previ- 
ously, plans for a Federal Council for 
Science and Technology had been offi- 
cially announced. Much of the thinking 
behind this important step was discussed 
by the man who has been associated with 
so many of the recent developments in 
government-supported science. 

On 30 December, the annual lecture 
and film of the National Geographic So- 
ciety, this year on “Winter at the South 
Pole,” was given by Paul A. Siple, sci- 
entific advisor, Office of the Chief of 
Research and Development, Department 
of the Army, and a veteran of six ant- 
arctic expeditions and leader of the 
South Pole Station for the IGY. Siple’s 
film and remarks provided a vivid ac- 
count of man’s first winter at the South 
Pole. 

AAAS Presidential Address 

and Reception 

On the customary evening, 28 Decem- 
ber, the traditional address of the retir- 
ing (110th) president of the Association, 
Laurence H. Snyder, was given before 
an audience that filled the large Shera- 
ton Hall ballroom (capacity 3000) of 
the Sheraton-Park Hotel. President Wal- 
lace R. Brode presided and introduced 
Leonard Carmichael, secretary of the 
venerable Smithsonian Institution and 
general chairman of the seventh Wash- 
ington meeting. Carmichael graciously 
welcomed all visiting registrants to the 
scientific community of Washington. 
His remarks included all-too-brief ref- 
erences to the cordial and cooperative 
relations of the Smithsonian and the 
AAAS over more than a century. 

Snyder’s scholarly and informative 
address, “Fifty years of medical ge- 
netics” [Science 129, 7 (1959)], was 
closely followed. Doubtless many of his 
listeners, unfamiliar with the critical im- 
portance of intracellular enzymes, came 
away with a better realization of the 
fundamental importance of genic control 
of sequential biochemical reactions in all 
organisms, including man, and the pro- 
found consequences that may ensue if 
a particular enzyme is absent, insuff- 
cient, or inhibited. 

Members of the platform party in- 
cluded Carmichael, all but one member 
of the Board of Directors, and A. H. 
Hughes and Tsao Wen-yen, representa- 
tives, respectively, of the British and 
Chinese (Taiwan) Associations for the 
Advancement of Science. The AAAS 
reception which followed was well at- 
tended. The receiving line included 
members of the platform party and a 
number of their wives. For those in the 
line, it was, as always, a pleasure to be 
able to greet so many members and 
friends of the Association. 

AAAS General Symposium 

The general symposium of the Asso- 
ciation, “Moving Frontiers of Science 
III: Comparative Patterns of Scientific 
Organization,” was held the evening of 
26 December and the afternoon of 27 
December in the large ballroom of the 
Sheraton-Park. This symposium, as 
planned by the Committee on- AAAS 
Meetings, consisted of a series of care- 
fully prepared papers which compared 
the structure of science and of scientific 
organizations abroad with those of the 
United States. Wallace R. Brode, sci- 
ence advisor to the Department of State 
and president of the American Associa- 
tion for the Advancement of Science, 
gave an introduction to the symposium, 
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He was followed by E. S. Hiscocks, di- 
rector of the United Kingdom Scientific 
Mission, and Robert Major, director of 
the Royal Norwegian Council for Scien- 
tific and Industrial Research, who spoke 
on the organization of scientific activi- 
ties in the United Kingdom and in Nor- 
way, respectively. 

In the second session, ““The organiza- 
tion of scientific activities in Canada” 
was presented by B. G. Ballard, vice 
president of the National Research 
Council of Canada. The final paper, 
“Comparisons with the organization of 
scientific activities in the United States,” 
was given by Don K. Price, dean of the 
Graduate School of Public Administra- 
tion of Harvard—a new member of the 
AAAS Board of Directors and just 
named a member of the President’s Ad- 
visory Committee on Government Or- 
ganization. These scholarly papers will 
appear in Science. 

Other Symposia 

The trend toward a preponderance of 
symposia at AAAS meetings has con- 
tinued, not only among the sections of 
the Association but also among the par- 
ticipating societies. As Table 1 shows, 
there were 133 symposia, panels, groups _ 
of invited ,papers, or other sessions cen- 
tered about a particular theme. There 
were almost four times as many sessions 
devoted to programs of this type as to 
sessions for contributed papers, although 
18 organizations were holding national 
meetings with the Association. Even 
more striking was the fact, as is shown 
in Table 2, that the participating socie- 
ties, including an additional 27 societies 
which held regional meetings or special 
meetings with the Association, in the ag- 
gregate had almost half again as many 
sessions of this type as had the AAAS and 
its 18 sections. The total of 855 sympo- 
sium participants markedly outnum- 
bered the 399 other speakers. 
Among the 133 symposia, the follow- 

ing were noteworthy for their interdis- 
ciplinary scope: “Mathematics in the 
social sciences,” sponsored by AAAS Sec- 
tion A (Mathematics), cosponsored by 
the Operations Research Society of 
America, arranged by C. C. MacDuffee 
(University of Wisconsin); “Mathe- 
matical models in biology,” a joint pro- 
gram of the Biometric Society (Eastern 
North American Region) and the Amer- 
ican Statistical Association, arranged by 
Jerome Cornfield (Johns Hopkins Uni- 
versity); “Some unsolved problems in 
biology” (two sessions), jointly sponsored 
by AAAS Sections F (Zoological Sci- 
ences) and G (Botanical Sciences), co- 
sponsored by the American Society of 
Zoologists, the Botanical Society of 
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America, the Society of Systematic Zool- 
ogy, the American Society of Naturalists, 
and the Society of General Physiology, 
arranged by Karl M. Wilbur (Duke 
University), and Barry Commoner 
(Washington University); “Integrative 
mechanisms in biology,’ a program of 
the American Society of Naturalists, ar- 
ranged by Jack Schultz (Institute for 
Cancer Research, Philadelphia); “Cal- 
cification in biological systems” (three 
sessions), sponsored by AAAS Section 
Nd (Dentistry), cosponsored by AAAS 
Sections F (Zoological Sciences) and N 
(Medical Sciences), the American Den- 
tal Association, the International Asso- 
ciation for Dental Research (North 
American Division), and the American 
College of Dentists, arranged by Reidar 
F. Sognnaes (Harvard School of Dental 
Medicine); “Research problems in the 
social sciences” (two sessions), spon- 
sored by AAAS Section K (Social and 
Economic Sciences), arranged by Don- 
ald P. Ray (George Washington Univer- 
sity); “Photogrammetry in science” (two 
sessions), a program of the American 
Society of Photogrammetry, cospon- 
sored by AAAS Sections B (Physics), D 
(Astronomy), E (Geology and Geogra- 
phy), F (Zoological Sciences), H (An- 
thropology), M (Engineering), N (Med- 
ical Sciences), P (Industrial Science), 
and O (Agriculture), arranged by Rich- 
ard G. Ray (U.S. Geological Survey, 
Washington); “Water and agriculture” 
(four sessions), sponsored by AAAS Sec- 
tion O (Agriculture), cosponsored by the 
American Geophysical Union, the Amer- 
ican Meteorological Society, the Amer- 
ican Society for Horticultural Science, 
the American Society of Agricultural 
Engineers, the American Society of 
Agronomy, the American Society of 
Civil Engineers, Gamma Sigma Delta, 
the Geological Society of America, the 
Society of American Foresters, and the 
Soil Conservation Society of America, 

arranged by Roy D. Hockensmith (Soil 
Conservation Service); “International 
Geophysical Year results” (three ses- 
sions), a joint program of the AAAS 
and the U.S. National Committee for 
IGY of the National Academy of Sci- 
ences—National Research Council, co- 
sponsored by the American Geophysical 
Union, the American Astronautical So- 
ciety, the American Rocket Society, and 
the American Meteorological Society, 
arranged by a committee, Hugh Odi- 
shaw, chairman; “National and interna- 
tional aspects of systems of units in cor- 
related disciplines of science and tech- 
nology” (four sessions), a program of 
AAAS Section M, arranged by a com- 
mittee, Carl F. Kayan, department of 
mechanical engineering, Columbia Uni- 
versity, chairman; and “Extramural sci- 
ence programs of the Federal Govern- 
ment,” a program of the Washington 
Academy of Sciences, arranged by a 
committee, George W. Irving, Jr., chair- 
man. 

The Association expresses its deep ap- 
preciation to all who prepared papers 
for these and for the other, more spe- 
cialized, symposia. 

Conferences 

Each year at AAAS meetings three 
conferences are held. The Academy Con- 
ference, composed of the official dele- 
gates of the 44 (now 45) academies of 
science affiliated with the Association 
and of others interested in academy af- 
fairs, had a day of sessions which in- 
cluded routine reports and business, a 
panel discussion on the academy move- 
ment, a concurrent afternoon session on 
junior academies, and a dinner at which 
John A. Yarbrough (Meredith College) 
gave the Academy Conference presiden- 
tial address. 

The 12th annual Junior Scientists 

Table 2. Comparison of AAAS-sectional and societal programs. 

Total 
AAAS ce number _ Total 

sections, Partici- ; ; of number 
Items committees, pating oceitiedi d 

and societies 2 with speakers 
conferences papers 

Sessions for symposia, in- 
vited papers, and panels 57 (351 speakers) 76 (504 speakers) 133 855 

Sessions for contributed 
papers* 19 (123 papers) 18 (158 papers) + 37 281 

Sessions with addresses 
or lectures 14 (32 speakers) 17 (32 speakers) 31 64 

Business sessions 13 31 
Other AAAS-sponsored 
events 12 (54 speakers ) 54 

Total 201 1254 

* Multiple authors were not counted; each paper is assumed to have been presented by a single speaker. 
+ An additional 54 papers, presented by title only, are not included. 
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Assembly—a program especially for high- 
school students sponsored by the Asso- 
ciation through the Academy Confer- 
ence—as arranged by Keith Johnson, 
was the best yet in scope and planning. 
On the first afternoon there were two 
concurrent sessions—on what to expect 
from college courses in mathematics and 
how to prepare for them and on what 
constitutes a broad background of read- 
ing in the sciences. The second afternoon 
was devoted to three concurrent sessions, 
on project papers in mathematics and 
physics, in chemistry, and in biology. The 
speakers, principally, were recent high- 
school graduates attending college and 
selected high-school seniors and juniors. 
Two splendid evening lectures were 
given by J. R. Zacharias of Massachu- 
setts Institute of Technology, on the size 
of atoms and on the pressure of light. 

“The employment situation for scien- 
tists and engineers in 1959” was the sub- 
ject of the two-session program of the 
Conference on Scientific Manpower, ar- 
ranged by a committee headed by 
Thomas J. Mills (National Science 
Foundation) and cosponsored by the 
Engineering Manpower Commission, the 
Scientific Manpower Commission, the 
National Research Council, the National 
Science Foundation, and AAAS Section 
M (Engineering). 

Table 3. Distribution of registrants by states and countries. 

The Conference on Scientific Com- 
munication [program chairman, George 
L. Seielstad (Applied Physics Labora- 
tory, Johns Hopkins University)] had 
four sessions: “Communicating science 
in translations,” “Communicating science 
in major programs,’ “Communicating 
science in three dimensions,” and ““Com- 
municating science in specialized librar- 
ies.” In each of these sessions able speak- 
ers drew upon their experience and 
evoked valuable discussions. 

AAAS Business Sessions 

As required by the constitution, the 
Association’s board of directors held its 
fourth regular meeting of the year at 
the annual meeting. The several sessions, 
as usual, preceded the two sessions of the 
Council (27 and 30 December), which 
are reported elsewhere in this issue. It 
is gratifying. to note that these sessions 
were well attended, and that at least 
three past presidents of the Association 
participated. The AAAS section officers’ 
luncheon and business meeting, held on 
30 December, was also well attended. 
Most of the afternoon was spent on plans 
for the 1959 Chicago meeting (a depar- 
ture from the usual custom of adjourn- 
ing at 2 P.M. 

Alabama 16 Oregon 7 
Alaska 1 Pennsylvania 323 
Arizona 2 Rhode Island 26 
Arkansas 8 South Carolina 15 
California 102 South Dakota S 
Colorado 13 Tennessee 52 
Connecticut 91 Texas 42 
Delaware 36 Utah 8 
District of Columbia 1059 Vermont 8 
Florida 53 Virginia 467 
Georgia 28 Washington 10 
Idaho 4 West Virginia 26 
Illinois 136 Wisconsin 28 
Indiana 94 — 
Iowa 23 Total, continental U.S. 5300 
Kansas 34 
Kentucky 23 Afghanistan 1 
Louisiana 30 Canada 43 
Maine 8 Costa Rica 1 
Maryland 1197 England a 
Massachusetts 177 France 2 
Michigan 115 Germany I 
Minnesota 25 Hawaii 2 
Mississippi 7 Japan 2 
Missouri 40 Netherlands 1 
Montana 1 Norway 1 
Nebraska 15 Pakistan 1 
New Hampshire 12 Puerto Rico 6 
New Jersey 180 Switzerland 1 
New Mexico 8 Virgin Islands 1 
New York 531 - 
North Carolina 78 Total, territorial and foreign 68 
North Dakota 2 
Ohio 126 — 
Oklahoma 10 Total registration 5368 
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Smokers 

For the first time, in recent years at 
least, the Association had two large 
smokers. On the evening of 27 Decem- 
ber, in the rotunda of the U.S. National 
Museum, AAAS Sections F and G spon- 
sored a “biologists’ smoker’’—especially 
fitting in view of the meetings of the 
American Society of Naturalists and the 
American Society of Zoologists, of the 
Linnaean bicentennial celebration of the 
Society of Systematic Zoology, and of 
the sessions of the Ecology Society of 
America, all in addition to the programs 
of Sections F and G. The local scientific 
societies were hosts in a real sense, since 
they and local academic institutions met 
most of the expenses. Between 800 and 
1000 attended. Thanks are due the 
Smithsonian Institution, Herbert Fried- 
mann, Sidney Galler (Office of Naval 
Research), and Henry Schoenborn (Uni- 
versity of Maryland), who made all 
arrangements. 

The regular AAAS Smoker for all 
registrants was held 29 December in the 
Sheraton Hall ballroom and adjacent 
rooms, immediately following Killian’s 
address. At the AAAS Smoker, as in 
past years, the Coca-Cola Company 
(through the Washington Coca-Cola 
Bottling Company at Silver Spring, 
Md.), the National Biscuit Company, 
and Philip Morris, Inc., donated their 
products. The Association gratefully 
acknowledges these generous and recur- 
rent donations. 

Attendance 

In number of registrants (5368) the 
seventh Washington meeting was the sec- 
ond largest in the 110-year annals of the 
Association, exceeded only by the 1949 
meeting in New York (7014 registrants). 
The number of paid registrations at the 
1958 meeting was nearly double the 2734 
registrations at the centennial meeting 
of 1948 and substantially exceeded the 
4206 registrations of the fifth Washing- 
ton Meeting of 1924, when virtually all 
the large societies held their national 
meetings with the AAAS—now a physi- 
cal impossibility [see Science 128, 664 
(1958) ]. To date, 13 of the 125 AAAS 
meetings have exceeded 3000 registrants, 
and seven of the 13 have been meetings 
held in the past 10 years. 

It is always true that the total attend- 
ance of professional scientists, faculty 
members and other teachers, and gradu- 
ate students at any national meeting of 
the Association is much greater than the 
number of registrations, since all pro- 
grams and most events are open to every- 
one. Nearly 100 percent of the profes- 
sional scientists and teachers register, 

SCIENCE, VOL, 129 

unle 
regis 
gard 
fluor 
ally 
min 
ever 
who 
that 
an | 
mor 
Ann 
dust 
110 
total 
296 
hibit 
A 

the 
fron 

prof 
Mar 

app’ 
regi: 
meti 
fifth 
ing 
Wyc 
repr 
fron 
resel 
toric 
scho 
one- 
for | 
fron 
T 

maj 
enth 
tend 
atte! 
agec 
inch 
ume 
pres 
the 
of Z 
with 
noni 
with 
T 

geos 
repr 
secti 

prog 
well 
whe 
ing 
mer 
the 
atte 

zl 
regi 
343 
est” 
blar 
avai 
indi 
regi 

20 F 



unless their societies have a separate 
registration; in these instances, many re- 
gard a “double registration” as super- 
fluous or onerous. Finally, there are usu- 
ally several thousands of the science- 
minded general public who attend the 
evening lectures or some one event and 
who do not register at all. It is probable 
that at the Washington meeting at least 
an additional 10,000 attended one or 
more of the 342 sessions or visited the 
Annual Exposition of Science and In- 
dustry, at which 82 exhibitors occupied 
110 booths. Moreover, the registration 
total of 5368 does not include six guests, 
296 individuals connected with the ex- 
hibits, and 311 press representatives. 

As Table 3 shows, about 20 percent of 
the total number of registrants came 
from the District of Columbia. If ap- 
propriate portions of the attendance from 
Maryland and Virginia are added, it 
appears that about 40 percent of the 
registrants came from the Washington 
metropolitan area. The remaining three- 
fifths came from areas beyond commut- 
ing distance. Except for Nevada and 
Wyoming, every state in the nation was 
represented. There were 43 registrants 
from Canada and 25 scientists who rep- 
resented 13 other countries and _terri- 
tories. Not all of these were visiting 
scholars at American institutions; about 
one-third came to this country especially ° 
for the meeting. Several other scientists 
from abroad sent papers to be read. 
The suspension of service by several 

major airlines, caused by strikes, appar- 
ently did not materially affect the at- 
tendance. Those who had planned to 
attend and were inconvenienced man- 
aged to arrive by one or another means, 
including two days of driving. The vol- 
ume of registration is particularly im- 
pressive in view of the fact that, with 
the exception of the American Society 
of Zoologists (which was experimenting 
with holding two meetings in one year), 
none of the larger societies was meeting 
with the AAAS in 1958. 

The large attendance from so many 
geographical sources and ihe excellent 
representation at programs of each of the 
sections again demonstrated that, when 
programs of the symposium type are 
well chosen with respect to subject and 
when they are of high quality, a gratify- 
ing number of scientists and individual 
members of societies not meeting with 
the AAAS will travel long distances to 
attend them. 

Table 4 shows an analysis of the 5368 
registrants by subject fields, except for 
343 instances where the “field of inter- 
est” line on the registration slip was left 
blank and where no other clues were 
available. Undoubtedly, some of these 
individuals were physicians who had 
registered in a hurry on their way to 
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the symposium on congenital heart dis- 
ease. From their institutional addresses 
it appears that there were also academic 
scientists who failed to indicate their 
specialties. The remainder were princi- 
pally wives of registrants. Between 300 
and 400 wives attended the meeting, but 
many of these listed scientific interests. 
The “general interest” category includes 
a substantial number of research and 
other administrators. 

In this analysis of subject fields, every 
effort was made to record each individu- 
al’s primary interest: For example, 
high-school science teachers who indi- 
cated their major interest as teaching or 
science education were not classified as 
biologists or chemists, and so on. If the 
data on differences are grouped under 
still broader headings than those in Table 
4, the composition of the registered at- 

Table 4. Registrants by subject fields. 

Mathematics and computers 121 
Physical sciences 

Physics 229 
Space science 166 
Meteorology 36 
Electronics 38 
Astronomy 29 
Chemistry 345 
Geology and geography 188 
Photogrammetry 17 

Engineering and industrial science 180 
Biological sciences 

Biometry and statistics 26 
Ecology 93 
Botanical sciences 159 
Zoological sciences 
(including insect physiology ) 550 

Genetics 58 
Microbiology 66 
Biology (in general, and other) 381 

Agricultural sciences 113 
Medical sciences 

Bacteriology 29 
Biochemistry, including nutrition 151 
Clinical chemistry 27 
Cardiology 127 
Physiology 141 
Psychiatry 99 
Dental research 103 
Pharmacology and pharmacy 128 
Medicine (in general, and other) 388 

Social and economic sciences 
Criminology 45 
Economics 37 
Political science 18 
Sociology 29 
Social and economic sciences 
(in general, and other) 40 

Anthropology and archeology 42 
Psychology 191 
History and philosophy of science 55 
Scientific communication 73 
Scientific manpower 19 
Science teaching 169 
Education 162 
General 157 
No field indicated 343 

5368 Total 

tendance is as follows: physical sciences 
and applications, 1349 (25 percent); 
biological sciences and agriculture, 1446 
(27 percent); medical sciences, 1193 
(22 percent); psychology and social and 
economic sciences, 457 (9 percent) ; sci- 
ence teaching and education, 331 (6 per- 
cent); general interest and other, 592 
(11 percent). 
The percentages of these groups have 

remained much the same in recent years. 
Over the past ten years (except in 1957 
in Indianapolis and in 1952 in St. Louis, 
when the physical sciences were first by a 
slight margin), the biologic.) sciences 
have been the largest single group at 
each meeting, with, however, the physi- 
cai and the medical sciences (in that 
order) following closely. Both the social 
sciences and science-teaching—education 
have ranged from 5 to 9 or 10 percent 
each year. 

Exhibitors of the books, instruments, 
and laboratory supplies which scientists 
and teachers use have an understandable 
interest in the composition of the at- 
tendance at AAAS meetings. From the 
foregoing data—and also in view of the 
fact that so many of the registrants were 
academic administrators, department 
heads, directors of research, and others 
in a position to decide on textbooks and 
other materials—it is apparent that a 
AAAS meeting, diversified as it is, is 
well worth the participation of those who 
produce the things that scientists need. 

Annual Exposition of Science 

and Industry 

The 1958 Annual Exposition of Sci- 
ence and Industry was one of the most 
varied and attractive ever held. In ad- 
dition to the “core exhibits” of publish- 
ers, supply houses, instrument companies, 
and laboratory-equipment firms, there 
were numerous and varied large-scale 
industrial exhibits—many especially built 
for this AAAS meeting—which were of 
decided interest to the many thousands 
who saw them. The 110 booths filled the 
capacious exhibit hall of the Sheraton- 
Park Hotel, overflowed into the foyer, 
and extended on up the stairs to the 
main lobby. The AAAS Science Theatre, 
filled to capacity throughout, was located 
at one side of the exhibit area. The 
Visible Directory of Registrants was 
placed in the foyer at the entrance to the 
exhibits, the theatre, and the ballroom. 
These arrangements were made for the 
maximum convenience of visitors to 
these several features and of those at- 
tending sessions in the hotel. 

The local Committee on Exhibits, 
headed by R. Roy Dunn (president, Po- 
tomac Electric Power Company), with 
J. R. O’Hanlon as secretary, did an out- 
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standing job in enlisting the interest and 
support of large firms in the Washing- 
ton area. The electric and electronic dis- 
plays—missiles and related devices— 
and the demonstrations of the research 
activities of large pharmaceutical com- 
panies helped to make the 1958 exposi- 
tion well worth repeated visits. A grate- 
ful acknowledgment of the work of the 
Exhibits Committee is made on behalf of 
the Association and of all those who en- 
joyed the exposition. 

The names of nearly all of the 82 ex- 
hibitors and descriptions of their exhib- 
its have appeared both in the General 
Program-Directory and in the Precon- 
vention Issue of Science [128, 1412 
(5 Dec. 1958)]. Additional exhibitors 
were the Instrument Society of Amer- 
ica; “Conquest”—Columbia Broadcasting 
System; the National Academy of Sci- 
ences; and the Office of Technical Serv- 
ices, U.S. Department of Commerce. 

A number of exhibitors at the seventh 
Washington meeting have already ex- 
pressed their satisfaction over the con- 
tacts made and have already indicated 
their intention of participating in the 
1959 exposition, which will be located 
in the new exhibit facilities of the Mor- 
rison Hotel, Chicago. 

AAAS Science Theatre 

The Science Theatre, which has shown 
a selection of the latest foreign and do- 
mestic scientific films, beginning with the 
Chicago meeting of 1947, is now an es- 
tablished feature of the annual meetings 
of the Association, At the Washington 
meeting, at the suggestion of Miss M. P. 
Sehnert, physical science study commit- 
tee, Massachusetts Institute of Technol- 
ogy, a relatively large number of prize- 
winning foreign scientific films were 
brought together from both sides of the 
Iron Curtain. These were both 16- and 
35-millimeter; the foreign films were 
principally the latter. The cooperation of 
the lending agencies was admirable, but 
delays in customs were inevitable. Some 
films proved to be unavailable, but gen- 
erally excellent substitutions were read- 
ily made. Indeed, more films were finally 
received than could be used, and several 
had to be returned, well after the meet- 
ing. For those who are interested, all 
films have been returned to their sources; 
inquiries should be directed to their pro- 
ducers. 

Despite the language handicaps and 
absence of English titles, the foreign 
films were viewed with great interest and 
evoked favorable comment. The theatre 
was jammed at all times. The Associa- 
tion again expresses its appreciation to 
those who so kindly lent such excellent 
films and to Miss Sehnert for her enthu- 
siasm and great assistance. 
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Work of the Local Committees 

A scientific meeting as large and as 
complex as the annual meeting of the 
AAAS does not just happen. It cannot 
take place, nor can it succeed, without 
the cooperation and assistance of a great 
many agencies and persons. Of critical 
importance among these are the local 
committees and the general chairman 
and subchairmen who appointed them. 
The Association and all who attended 
the seventh Washington meeting are 
much indebted to Leonard Carmichael 
(secretary, Smithsonian Institution), 
who made distinguished appointments 
to the local committees, kept in close 
touch with all phases of the meeting, 
and graciously welcomed members and 
friends of the Association on the evening 
of 28 December. On behalf of the Asso- 
ciation, a grateful acknowledgment of 
the extent of our indebtedness to Dr. 
Carmichael is made he. e. 

The able work of the Committee on 
Physical Arrangements and of the Com- 
mittee on Exhibits has already been ac- 
knowledged. The remaining committees, 
in their fields, also contributed greatly 
to the meeting. 

The Committee on Public Informa- 
tion, headed by Windsor P. Booth (chief, 
news service, National Geographic So- 
ciety), provided expert advice and as- 
sistance in publicizing the meeting lo- 
cally. Premeeting announcements in the 
press are not readily secured (probably 
on the principle that a meeting is not 
news until it happens), but the local 
scientific societies and the local press in 
Washington did provide a reasonable 
amount of advance information. The 
coverage during the meeting—front-page 
daily summaries of sessions and feature 
stories of two or more pages each day— 
was exceptional both in quantity and 
quality. (No one recalls such extensive 
coverage of any previous scientific meet- 
ing by the leading newspapers of Wash- 
ington.) The Association expresses its 
grateful appreciation. Additional details 
on this, and on the national coverage 
during the meeting, will be found in the 
report by Sidney S. Negus on page 485 
of this issue. 

The Association acinowledges with 
deep appreciation the work of the Fi- 
nance Committee, which, through its 
chairman, Daniel W. Bell (president and 
chairman of the board of directors, 
American Security and Trust Company), 
in advance of the meeting, solicited 
funds to reduce the deficit. The firms 
and individuals who have made contri- 
butions to date include: 

Air Transport Association of America 
Airport Transport, Inc. 
Allegheny Ludlum Steel Corporation 
American Psychoanalytic Association 
American Security and Trust Company 

Arthur D. Little Foundation 
Avco Manufacturing Corporation 
Boeing Airplane Company 
Capitol Cadillac-Oldsmobile Company 
Capitol Radio Engineering Institute, 
Inc. 

Chance Vought Aircraft Incorporated 
Chesapeake and Potomac Telephone 
Company 

Chrysler Corporation 
Rufus H. Darby Printing Company, Inc, 
Reuben H. Donnelly Corporation 
Douglas Aircraft Company, Inc. 
Eastman Kodak Company 
Esso Standard Oil Company 
Food Machinery and Chemical Cor- 
poration 

General Dynamics Corporation 
Good Humor Company 
William Hahn and Company 
Harris Research Laboratories, Inc. 
Industrial Equipment, Inc. 
International Telephone and Telegraph 
Corporation 

Frank R. Jelleff 
Kaiser Industries Corporation 
Litton Industries, Inc. 
Manhattan Company 
National Bank of Washington 
National Cash Register Company 
National Geographic Society 
National Savings and Trust Company 
North American Aviation, Inc. 
Owens-Corning Fiberglas Corporation 
Lewis M. Parsons, United States Steel 
Corporation 

Riggs National Bank of Washington, 
D.C. 
Safeway Stores, Inc. 
Sears Roebuck and Company 
Security Bank 
John F. Simmons 
Thos. Somerville Company 
Southern Railway System 
Chas. H. Tompkins Company 
Union Carbide Corporation 
Whirlpool Corporation 
Worthington Corporation 

The Association is greatly indebted to 
the local Committee on Women’s Events 
for its devoted and able services in ar- 
ranging a program of particular interest 
to the attending wives and other visitors. 
Mrs. Alan T. Waterman, chairman, and 
the members of her committee devoted 
much time and thought to their respon- 
sibilities, and the magnitude of the obli- 
gation was apparent to all who were visi- 
tors at the women’s lounge, went on the 
tours to the Smithsonian Institution and 
the White House, or attended the lunch- 
eon at which Margaret Mead spoke on 
“Bringing up children in the space age.” 

The Honorary Reception Committee 
included well over 100 heads of public 
and private agencies concerned with sci- 
ence and education. Many were able to 
be present during the meeting or made 
it a point to attend the AAAS presiden- 
tial address and reception. 
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In concluding this report of the 125th 
meeting, besides thanking all members 
of the local committees, I personally 
would like to thank Clarence A. Arata 
(executive director, Washington Conven- 
tion and Visitors Bureau) and others of 
his staff, who supplied expert profes- 
sional assistance and friendly help 
throughout, as well as the manage- 
ments and sales managers of the vari- 
ous cooperating hotels—especially Lewis 
Scherer and Edward Barrett of the 

Sheraton-Park, Mrs. Alexander of the 
Shoreham, and their counterparts at the 
Statler, Dupont Plaza, Washington, and 
Willard. Their many courtesies and great 
assistance were essential for the success 
of the meeting. The secretaries and pro- 
gram chairmen of each section and par- 
ticipating organization cooperated ably, 
especially with reference to copy and 
galley proof for the 424-page General 
Program-Directory, published by the 
Horn-Shafer Company of Baltimore. 
Finally, the debt to W. Gilbert Horn of 
that firm and to his assistant, Miss Stuart 

Public Information Service 

Early last summer Windsor P. Booth, 
chief of the news service of the National 
Geographic’ Society, was invited to be 
chairman of the local committee on pub- 
lic information for the Washington 
meeting. Fortunately for the Association, 
he accepted this invitation and soon ap- 
pointed his committee of 16 mass-media 
communication experts to help him set 
the stage locally for this complex opera- 
tion. In September, Ella F. Harllee, di- 
rector of the department of radio and 
television of the Council of Churches 
National Capital Area, agreed: to help 
arrange all radio and television programs 
for the meeting. This team of 20, includ- 
ing Lillian A. Hughes and myself of 
Richmond, with the aid of public rela- 
tions director Barbara Norton of the 
Sheraton-Park Hotel, started active 
preparations in mid-September for this 
great scientific gathering, after various 
preliminaries had been cleared during 
the summer months. The usual pre-meet- 
ing procedures, which have been found 
successful in the past, were followed 
[Science 127, 409 (1958)]. 
Three hundred and eleven accredited 

representatives of the press, radio, and 
television registered in the press room 
at Washington. Sixty-eight other report- 

» ers from the United States and abroad 
reported the meeting from nontechnical 
abstracts and from complete papers 
mailed to them upon request before and 
during the convention. All American and 
several foreign wire services, many lead- 
ing newspapers, scientific journals, and 
news magazines were represented in the 
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Sidney S. Negus 

press room at the meeting. This excep- 
tional coverage of a scientific meeting is 
due probably to the fact that the AAAS 
embraces all branches of science and not 
just one particular scientific field. 

The Washington newspapers turned in 
remarkable displays of good science re- 
porting during the week of the meeting. 
For the first time at any Association 
meeting, separate well-staffed press 
rooms were maintained in the headquar- 
ters hotel by two local newspapers—the 
Washington Post and Times Herald 
(Nate Haseltine in charge) and the 
Washington Star (William Hines as di- 
rector). In an editorial in the 12 January 
issue of Chemical and Engineering News, 
Walter J. Murphy wrote, “Unquestion- 
ably, it was one of the greatest plays ever 
accorded a scientific meeting.” In thank- 
ing the managing editors of the Washing- 
ton newspapers, Alan T. Waterman 
wrote “I cannot recall a series of scien- 
tific meetings that have been more thor- 
oughly reported or covered with greater 
variety and interest.” For this unusual 
attention to its annual convention, the 
Association is grateful to managing edi- 
tors Alfred Friendly of the Post, Herbert 
F. Corn of the Star, and Richard Hol- 
lander of the News. They and their city 
editors and reporters set a standard of 
outstanding science reporting that will 
be difficult to meet in other commu- 
nities where the Association will meet 
in the future. 

News stories and wire pictures con- 
cerning the meeting were published 
widely over the world, as is indicated by 

Lee Russell, for their able and sympa- 
thetic cooperation in seeing the “book” 
through the press is great. 

Awards and Prize Winners 

A complete list of the 31st winner of 
the Newcomb Cleveland prize and re- 
cipients of all other awards announced 
at the Association’s seventh Washington 
meeting appeared in Science [129, 137 
(1959)] and need not be repeated 
here. 

clippings and letters sent to us by friends 
from many places in this country and 
abroad. Requests have been received 
from individuals in many countries for 
more information concerning various pa- 
pers on the program. Feature stories, not 
requiring close deadlines, are beginning 
to appear in various publications. As is 
usually the case, many representatives of 
magazines registered in the press room 
solely to get ideas for future articles. 
Some of these may not appear for months 
and then with no particular reference to 
the Washington AAAS meeting. 

National radio and television coverage 
was unusually good. Eleven coast-to- 
coast radio and television programs were 
aired by the four major networks, and 
all local stations (WRC, WTOP, 
WMAL, WTTG, WWDC) participated 
in reporting the meeting daily during 
the week. Eleven talks were taped by the 
Voice of America. 

At the Cosmos Club during the meet- 
ing, the Battelle Memorial Institute and 
the General Dynamics Corporation en- 
tertained at a reception and dinner, re- 
spectively, members of the National As- 
sociation of Science Writers. Approxi- 
mately 250 were present, including wives 
and special guests. 

Luncheons for reporters working in 
the press room were contributed by the 
Eaton Laboratories of Norwich, N. Y., 
the Chesapeake and Potomac Telephone 
Company, the American Tobacco Re- 
search Laboratory, and the U.S. Steel 
Corporation. Ciba Pharmaceutical Prod- 
ucts, Inc., had a delightful reception and 
luncheon for science writers on one day 
of the meeting, and Barbara Norton of 
the Sheraton-Park Hotel invited out-of- 
town reporters who were present to cover 
the AAAS convention to the hotel’s an- 
nual party for the press of Washington. 
Orange juice in the press room during the 
meeting was contributed by the Florida 
Citrus Commission as arranged by Dor- 
othy Noyes. The reception of the West- 
inghouse Electric Corporation was most 
enjoyable, as was the industrial science 
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citation dinner. The General Electric 
Company Research Laboratory suite has 
been a rendezvous for science writers for 
years at AAAS gatherings. Privileges of 
the National Press Club were obtained 
for visiting active members of the Na- 
tional Association of Science Writers by 
John Troan, NASW president. The As- 
sociation is grateful to these friends of 
its public information service for helping 
to make really enjoyable the intensive 
task of reporting a meeting of this magni- 
tude to the general public. 

Thelma C. Heatwole of Staunton, Va., 
was director of the pressroom. After this 

experience for seven consecutive annual 
meetings of the Association, she has be- 
come an expert as an intermediary be- 
tween scientists and the press. Wayne 
Taylor of Austin, Tex., was again the 
pressroom photographer, and Foley F. 
Smith of Richmond, Va., served as an 
associate. Windsor P. Booth and Ella F. 
Harllee maintained their headquarters 
in the pressroom, the latter having a 
special suite at the Sheraton-Park Hotel 
for radio and television interviews. These 
individuals, with the help of William 
Haskell, Elly Gemmer, and Catherine 
Borras of the AAAS staff, arranged 15 

Reports of Sections 

Mathematics (Section A) 

Section A sponsored three program 
meetings, all in the Statler Hotel. On 
Friday afternoon, 26 December, at 4:00 
p.M., Einar Hille of Yale University gave 
his address as retiring vice president of 
Section A, entitled “Pathology of Infi- 
nite Systems of Linear First Order Dif- 
ferential Equations with Constant Coeffi- 
cients.” In this paper Hille showed that 
most of the nice properties of the system 
of equations y’ = Ay, where A is a finite 
dimensional constant matrix, fail to hold 
when the dimension of A is infinite. 

The meeting at 9:00 A.M. on Saturday 
morning was cosponsored by the Opera- 
tions Research Society of America. There 
were two ‘addresses. The first speaker, 
Merrill M: Flood of the University of 
Michigan, spoke on “Mathematical or- 
ganization theory.” He summarized a 
few recent mathematical approaches to 
organization science, including n-person 
game theory, social welfare theory, 
mathematical programming theory, eco- 
nomic team theory, and stochastic inter- 
action theory. He then stressed the sto- 
chastic process model as an abstraction 
that seems to contain the essence of these 
several theoretical models and related 
this to management gaming as the ex- 
perimental side of this developing or- 
ganization science. 

The second speaker was Clyde 
Coombs of the University of Michigan, 
who spoke on “Psychological measure- 
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and Societies 

’ ment and a theory of data.” He ex- 
hibited a mathematical model which 
provides a foundation for the large va- 
riety of psychological-measurement mod- 
els and classified these models into eight 
basic classes corresponding to the basic 
kinds of abstract observations that can 
be made out of people’s responses to 
stimuli. 

The third meeting of Section A was 
held Sunday morning at 9:30. This was 
a panel meeting under the chairmanship 
of Richard S. Burington of the Bureau 
of Ordnance, U.S. Navy Department, 
and was built around the central theme, 
“The Problem of Formulating a Prob- 
lem.” Burington opened the meeting 
with a discussion of the manner in which 
mathematical and physical theories are 
constructed, using examples from the 
physical sciences as well as from mathe- 
matics. J. D. Nicolaides, chief astrody- 
namicist of the Bureau of Ordnance, 
Navy Department, spoke on “A substi- 
tute for catastrophic missile flight fail- 
ures,” suggesting that the modern sci- 
ence of aeroballistics, if applied to 
modern ballistic missiles, might mini- 
mize the unfortunate flight failures which 
now plague the national program. 

The second speaker, Philip M. Whit- 
man of Johns Hopkins University, ex- 
pounded “The mathematician’s point of 
view on formulating problems.” D. C. 
May of the Bureau of Ordnance, Navy 
Department, discussed “The formulation 
of evaluation problems in engineering 

press conferences during the week and 
provided source material quickly for the 
science writers covering the meeting. 
Largely to these reporters goes the credit 
for helping to make possible at these an- 
nual meetings one of the four principal 
objectives of the AAAS: to increase pub- 
lic understanding and appreciation of 
the importance and promise of the 
method of science in human progress. 

The Association is deeply appreciative 
of the world-wide coverage of its meet- 
ings by members of the National Associa- 
tion of Science Writers and other repre- 
sentatives of the Fourth Estate. 

and weapons systems analyses,” showing 
that probability concepts, dynamical 
principles, and common sense all play 
important roles. 

Horace M. Trent of the Naval Re- 
search Laboratory spoke on “The formu- 
lation of nonlinear theories in fields and 
continua.” In particular he discussed a 
problem in elasticity which was solved 
by the use of tensor analysis and invari- 
ant theory. John O’Keefe of the Army 
Map Service discussed “Formulation of 
problems in geodesy,” particularly the 
problem of delineation of position o/ 
place. 

The meeting closed with discussion 
among the panel members and questions 
from the floor. 

C. C. MacDurres, Secretary 

Physics (Section B) 

Recent advances in the frontiers of 
physics were summarized in four stimu- 
lating talks. M. M. Shapiro reported on 
the progress being made in the analyses 
of cosmic rays, with special emphasis on 
their mass spectrum. Part of the talk was 
devoted to the explanation of how the 
newly discovered extraterrestrial Van 
Allen electrons fit into the picture. 

R. A. Ferrell gave the story of posi- 
tronium. He explained how significant 
measurements on positronium are being 
made in the field of solid-state physics 
and pointed to their future use in the 
establishment of theories dealing with 
quantum electrodynamics, Joseph Weber 
in his survey on the status of our knowl 
edge concerning the general theory of 
relativity was successful in giving a sense 
of steady but slow progress in this field. 
Some current tests of the theory, as well 
as possible future tests, were described. 

More in the vein of classical physics 
was a report given by F. M. Defandorf 
on lightning. Defandorf first reviewed 
the accomplishments to date in our un 
derstanding of this phenomenon and then 
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presented his own measurements and ob- 
servations on what happens near trees 
and buildings during lightning storms. 
The speaker at the luncheon was the 

retiring vice president for Section B, 
Raymond T. Birge. He presented a crit- 
ical and interesting review of one of the 
fields of investigative activity bordering 
on the field of physics. His observations 
dealt largely with his search for mani- 
festations of the use of the traditional 
scientific methods in the investigation in 
this field. The title of his talk was “Sci- 
ence, pseudo-science and parapsychol- 

- J. H. McMitten, Secretary 

Chemistry (Section C) 

The sessions of Section C at the 125th 
meeting of the AAAS have now become 
a matter of the record, but to those who 
had the good fortune to attend these 
holiday sessions they will linger on be- 
cause of new concepts, new scientific 
data, and new ideas acquired—all of 
which are an integral part of the back- 
log of information which an alert chem- 
ist requires. 
The papers presented at the sessions 

of Section C covered areas such as the 
following: “Kinetics of gas phase reac- 
tions’ (symposium arranged by Ralph 
Klein); “Frozen free radicals” (two ses- 
sions, arranged by F. O. Rice); and 
“Chemical effects of high energy radia- 
tion” (part 1, “Small molecules”; part 
2, “Polymers”; and part 3, “Irradiation 
techniques”) (all arranged by Leo A. 
Wall). The two sessions on submitted 
papers were arranged by Gilbert W. 
Castellan and George N. Kowkabany. 

Specific topics considered were the de- 
composition of vibrationally excited spe- 
cies (Basil de B. Darwent); chemically 
induced molecular excitation (David 
Garvin); kinetics of some reactions of 
atomic oxygen (Frederick Kaufman); 
photooxidation mechanisms (Kenneth O. 
Kutschke); explorations of the elemen- 
tary steps of diborane reactions (Ru- 
dolph A. Marcus); electron spin reso- 
nance of certain free radicals (G. K. 
Fraenkel); electron spin resonance of 
polymers (R. E. Florin and D. W. 
Brown); the imine radical (W. B. Gager 
and F. O. Rice); cold surface deposition 
of atoms from a molecular beam source 
(M. Scheer) ; small molecules (C. K. Jen 
and S. N. Foner); H atom reactions with 
solid olefins at low temperatures (R. 
Klein and M. Scheer); low temperature 
x-ray diffraction investigations (L. H. 
Bolz, F. A. Mauer, and H. S. Peiser); 
characteristic features of radiation chem- 
istry (Milton Burton); the radiation 
chemistry of low-molecular-weight hy- 
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drocarbons (Leon Dorfman); the effect 
of linear energy transfer on radiation 
chemical reactions (Robert Schuler); 
indirect and direct action of radiation 
on organic compounds containing the 
N—-C bond (Warren M. Garrison) ; ir- 
radiation of polyethylene, IV, oxidation 
effects (H. Matsuo and Malcolm Dole) ; 
the radiation-induced cis-trans isomeriza- 
tion of polybutadine (Morton A. Golub) ; 
gamma irradiation of poly-a-methylsty- 
rene (A. M. Kotliar); radiation chemis- 
try of polydimethylsiloxane (A. A. Mil- 
ler); gamma irradiation of fluorocarbon 
polymers (Roland E. Florin and Leo A. 
Wall); gamma irradiation of collagen 
(James Cassel); irradiation-induced 
polymerization (Ed. F. Degering, G. J 
Caldarella, and M. A. Mancini); moni- 
toring irradiation effects on monomers 
and polymers by mass spectrometry 
(Charles Merritt, Jr., Degering, Maurice 
L. Bazinet, and Edwin F. Grey); irradia- 
tion of organic polymers in nuclear re- 
actors (Oscar Sisman); competitive re- 
agents and the radiolysis of glycine 
(Charles Maxwell) ; low-temperature ra- 

‘diation studies (Daniel W. Brown and 
Wall); factors governing the deposition 
of suspensions of nonuniform electric 
fields (Herbert A. Pohl and James P. 
Schwar); the photolysis of acetone in 
some fluorinated solvents (D. B. Peter- 
son and Gilbert J. Mains); strontium-90 
balance in man (E. Lenhoff, H. Spencer, 
J. Samachson, and Arthur R. Schulert) ; 
ultraviolet absorption measurements of 
some aromatic compounds in solutions in 
the solid state (M. Ellen Dolores Lynch 
and Columbia Curren); ionization con- 
stants of derivatives of fluorene and other 
polycyclic compounds (Preston H. 
Grantham, Elizabeth K. Weisburger, and 
John H. Weisburger) ; improved synthe- 
sis of amides (David W. Young and 
Eileen M. Paré); a possible mechanism 
for respiratory chain phosphorylation— 
the pyridine nucleotide cycle (Theodore 
I. Bieber) ; quantitative determination of 
adrenocortical steroids in the urine of 
pregnant women (David F. Johnson, 
Daniel Francois, and Erich Heftmann); 
isolation of steroids from human feces 
(Heftmann, Ekkehard Weiss, and Erich 
Mosettig); and activities of the division 
of chemistry and chemical technology of 
the National Research Council (Clem 
O. Miller). 

The presiding officers of the various 
sessions were Ralph Klein, F. O. Rice, 
Leo A. Wall, Milton Burton, S. David 
Bailey, Gilbert W. Castellan, and George 
N. Kowkabavy. 

The retiring chairman of Section C is 
F. O. Rice of Catholic University of 
America, and the chairman for 1959 is 
John A. King, director of research, Ar- 
mour and Company, Chicago. The newly 
elected committeeman is S. Archer, of 

Research Laboratories, Sterling-Win- 
throp Research Institute, Rensselaer, 
New York. 
Now is the time to begin to plan for 

the Chicago meeting of Section C of 
AAAS, where another series of highly 
informative programs is assured. 

Ep. F. Decertne, Secretary 

Astronomy (Section D) 

The meeting of Section D featured an 
address on “Surveying the Moon” by the 
retiring vice president for Section D. 
Chester B. Watts, of the U.S. Naval Ob- 
servatory. An appreciative audience of 
75 persons heard Watts describe the 
meticulous care with which he has made 
a precise determination of the irregulari- 
ties of the moon’s limb. These results will 
have important applications in geodesy 
as well as in astronomy. 

Section D also cosponsored a session 
for invited papers in the program of the 
Astronomical League and a symposium 
on photogrammetry in science, part of 
the program of the American Society of 
Photogrammetry (M3). 

FRANK BrapsHaw Woop, Secretary 

Astronomical League (D2) 

For the past several years the Astro- 
nomical League participation in the an- 
nual Section D meeting of the AAAS 
has been devoted to reports of some of 
the junior members of the league from 
different parts of the country. These re- 
ports have been so outstanding in tech- 
nical content and in maturity of presen- 
tation that they have attracted wide 
comment and publicity; in the minds of 
many, the juniors who have appeared 
before them constitute the sum total of 
the Astronomical League. 

The league is extremely proud of its 
juniors, who form a very articulate 10- 
percent of the total membership, but the 
remaining 9000 or 10,000 adults who 
have been devoting years of quiet, dedi- 
cated service to amateur astronomy 
should not be shunted to the side when 
it comes to recognition. It was there- 
fore decided that the function of the 
Astronomical League should be pre- 
sented at the 1958 meeting by individ- 
uals who, while active amateur astrono- 
mers, are nonetheless able to speak with 
authority for a large group in inter- 
preting history, problems, and purposes. 
Through a presentation perhaps some- 
what more philosophical than technical, 
it was felt that a better understanding 
of the aims and ideals of the Astro- 
nomical League might be transmitted to 
the other scientists present than would 
be possible with any specific technical 
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reports on astronomical studies, whether 
by junior or senior members. 

James Q. Gant, noted Washington 
physician, member of the faculty of 
George Washington University, presi- 
dent of the International Lunar Society, 
and so famous as an amateur astrono- 
mer that a crater on the moon has been 
named for him, delivered the initial 
paper, tracing the contributions of ama- 
teurs to astronomical discovery through- 
out the modern history of the science. 
Many of the most frequently quoted 
names in the history of astronomical dis- 
covery are those of men who, even in 
the culmination of their lives of scien- 
tific service, maintained their amateur 
status. There are few “greats” in astron- 
omy—even among those who later made 
their living from it—who did not begin 
their active interest as amateurs. 

Robert H. McCracken, electronic en- 
gineer with the Diamond Ordnance Fuze 
Laboratories of the Department of the 
Army, who was recently reelected as 
president of the National Capital As- 
tronomers and who is one of the coun- 
try’s most energetic proponents of active 
observing programs for everyone inter- 
ested in the field, traced the objectives 
and problems of amateur astronomers 
everywhere. When any individual or 
group begins a program designed to 
produce scientifically valid results on a 
strictly avocational basis, the fundamen- 
tal problem is introduced of lack of au- 
thority and inability to issue directives. 
Any professional program can be more 
easily integrated than nonprofessional 
projects, yet amateurs have demon- 
strated their complete dependability in 
a variety of research projects in which 
they have well earned the respect and 
appreciation of professionals. Many of 
the individuals who, as amateurs, have 
contributed most to the advancement of 
astronomy are nationally or internation- 
ally famous figures in totally different 
fields of endeavor. 
Armand N. Spitz (inventor of the 

Spitz planetariums, author, organizer of 
the “Moonwatch” program for the 
Smithsonian Astrophysical Observatory, 
and recently named as first director of 
the proposed National Planetarium in 
Washington, D.C.) discussed the oppor- 
tunities and obligations of the amateur 
in science. Pure research—the world of 
abstract science—frequently can benefit 
by the interpretation which the well-in- 
formed nonprofessional can supply, since 
he is working without the limiting bonds 
of close alliance with progress-in-the- 
making. This imposes a major obliga- 
tion on both sides—on the scientist to 
maintain a warm and appreciative liai- 
son with the science-minded nonprofes- 
sional and on the layman (and everyone 
is a layman in some measure) to accept 
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the responsibility of interpretation with 
dignity and caution. Through such a co- 
operative effort the public of the future, 
whose assent will be required to achieve 
the funds for tomorrow’s scientific ad- 
vances, will be better grounded than ever 
in ‘the meanings of research and more 
sympathetic toward the inevitable need 
for public support to aid in securing 
governmental appropriations. 

Grace §S. Sprrz, Program Chairman 

Geology and Geography (Section E) 

Section E held two symposia and a ses- 
sion for contributed papers; in addition, 
the section cosponsored four symposia. 
Attendance at these technical sessions 
ranged from 50 to 300. 

The three-session symposium on the 
history of American geology, arranged by 
Edgar W. Owen of the University of 
Texas and cosponsored by Section L, in- 
cluded papers by both geologists and his- 
torians. As a part of this symposium, a 
two-hour discussion session was held 
which brought forth a lively exchange of 
ideas on a number of aspects of the sub- 
ject, particularly on the rapid and early 
growth of geologic studies in certain 
areas, such as Cincinnati and upper New 
York State, and upon the effect of great 
teachers upon the early development of 
this specialty in the United States. 
A half-day symposium on experimen- 

tal geology was held. Papers had mainly 
to do with experimental studies in geo- 
chemistry. 

A section smoker was held at which 
Robert R. Shrock, retiring vice president 
and section chairman, presented his vice- 
presidential address, entitled “Primary 
Structures in Sedimentary: Deposits.” 

The Middle Atlantic Division of the 
Association of American Geographers 
held its annual sectional meeting to co- 
incide with that of Section E. Two sym- 
posia were held: “Geographic Research 
—Broadening Horizons,” arranged by 
Jackson E. Guernsey and G. Etzel 
Pearcy, and “The St. Lawrence Seaway,” 
arranged by J. Warren Nystrom. 

The section also cosponsored symposia 
on water and agriculture (with Section 
O) and on photogrammetry in science 
(with Section M). 

Tours were arranged to scientific labo- 
ratories in the Washington area. 

Howard A. Meyerhoff of the Scien- 
tific Manpower Commission was elected 
vice president and chairman of Section 
E for 1959. 

At the annual meeting of the Section 
E committee it was decided to elimi- 
nate the contributed-paper session at the 
1959 meetings because of the small num- 
ber of contributed papers that have come 
in during the past few years. Section E 

at the 1959 meetings plans to have three 
symposia. One of these, on quantitative 
geomorphology, is being arranged by 
Warren E. Grabau and Charles Kolb of 
the Waterways Experiment Station, 
Corps of Engineers, Vicksburg, Missis- 
sippi. The subjects of the other two sym. 
posia have not yet been decided upon, 
but the following are being considered: 
diversion of water from the Great Lakes; 
interrelationships of the physical, bio- 
logical, and geological sciences; paleo- 
magnetism; centennial of the anticipa- 
tion of the geosynclinal theory; and geo- 
logical oceanography. 

Frank C. Wuirmore, Jr., Secretary 

Association of 
American Geographers (El) 

An account of the history, construc. 
tion, and probable effect of the St. Law. 
rence seaway was presented by three 
speakers and a narrative film. Haering 
explained the financial arrangements by 
which the seaway was made a self-finane- 
ing, self-liquidating enterprise rather 
than a taxpayers’ burden. When it opens 
in April 1959, the seaway will provide a 
27-foot depth from Lake Erie to Mon- 
treal. Danielian traced the half-century 
struggle of transportation and power in- 
terests in both domestic and _ interna 
tional politics which resulted in the firm 
decisions and agreements of the early 
1950’s. The self-liquidating feature and 
the implications of the dwindling iron- 
ore supply from Mesabi were major fac- 
tors in effecting congressional approval. 

On the basis of studies involving many 
aspects of the local and national econo- 
mies Thoman indicated that the probable 
effects of the seaway will be (i) firmer 
binding together of nodal economic 
areas, especially from Quebec to Wind- 
sor; (ii) the tapping of the Continent 
up to the Rockies; (iii) the isolation of 
British Columbia; (iv) an increasing 
“unity of trade” between the United 
States and Canada; and (v) relatively 
minor changes in trade with Europe. 

The concluding film illustrated con- 
struction problems, showing a_ scale 
model. 

During a symposium on the broad- 
ening horizons of geographic research, 
the panel discussed three aspects of the 
subject. Quam outlined the basic geo 
graphic research activities of the Office 
of Naval Research. Essentially, the prob 
lem is one of regional characterization 
and differentiation on land, air, and sea, 
with particular. emphasis on coastal 
areas. Large masses of data obtained by 
standard methods as well as. by new ait 
born sensing devices demand objective 
regional generalization for reduction to 
usable proportions. ‘To better understand 
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and interpret foreign areas, young geog. 
raphers are subsidized by the Office of 
Naval Research for research abroad. 

Ginsburg used three currently active 
projects to illustrate the interests and 
activities of geographers in performing 
research from which large numbers of 
people can benefit. These concerned (i) 
cities with flood-plain problems; (ii) the 
distribution of underdevelopment; and 
(iii) the rate of urban growth of cities 
in underdeveloped areas. All three proj- 
ects stress taxonomy, present structure, 
and direction of change. The research 
product will be a taxonomic atlas of un- 
derdevelopment. Allworth detailed some 
of the opportunities available to geogra- 
phers through the Ford Foundation for 
pursuing research in foreign areas—avail- 
able in particular to men with back- 
grounds in several disciplines. Such work 
could be furthered by identification on a 
current basis of the projects which geog- 
raphers themselves feel would be most 
rewarding and by identification of the 
geographers most capable of producing 
superior results. 

J. E. Guernsey, Program Chairman 

Botanical Sciences (Section G) 

The program of Section G at the 
Washington meeting was comprised of a 
session for contributed papers, a sym- 
posium on the physiology of algae, the 
1958 version of the symposium on “Un- 
solved Problems in Biology,” and the an- 
nual Botanists’ Dinner. 

The symposium on algal physiology in- 
cluded noteworthy presentations on pho- 
tosynthesis, phosphate metabolism, and 
the growth and physiology of algae at 
high temperature. The meeting was well 
attended, about 200 persons being pres- 
ent, and it was marked by lively and in- 
formative discussion. 

The symposium on unsolved problems 
continued the noteworthy success of this 
annual series. Both sessions of the sym- 
posium were attended by several hundred 
persons. The first session dealt with a 
discussion of problems in plant and ani- 
mal behavior as exemplified by the 
growth of higher plants and the behavior 
of insects and vertebrates. The second 
session was concerned with basic prob- 
lems of differentiation and development 
in plant and animal cells. The presenta- 
tions were well received and stimulated 
a considerable amount of discussion. 
There is every indication that this series 
of symposia will be continued. 

The annual Botanists’ Dinner was at- 
tended by about 60 persons, who heard 
the retiring chairman of Section G, Os- 
wald Tippo, speak on “Botany and the 
educational ferment.” Tippo reported on 
very promising plans for the production 
of a series of films on biology to be used 
in conjunction with high-school teach- 
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ing. The success of the dinner was in no 
small measure due to the efforts of A. C, 
Smith and Herbert Friedmann, who su- 
pervised the arrangements. 

Barry CoMMONER, Secretary 

Anthropology (Section H) 

The work of the 85 or more anthro- 
pologists who are directly employed by 
government agencies and the special di- 
rection of government research and fa- 
cilities for research were the subjects of 
a symposium based upon talks by John 
M. Corbett of the National Park Serv- 
ice, Howard F. Cline of the Library of 
Congress, and Frank H. H. Roberts of 
the Smithsonian Institution, and 
summed up by Ronald F. Lee of the Na- 
tional Park Service. 
A penetrating analysis of man in the 

process of being formed and reformed by 
his culture, to the point of forced self- 
analysis in his present crisis, was given 
by Leslie A. White of the University of 
Michigan. 

J. L. Giopincs, Secretary 

Social and Economic 

Sciences (Section K) 

In continuation of the practice in- ° 
augurated ‘at the 1957 Indianapolis 
meeting of the AAAS, the program of 
the Section on Social and Economic 
Sciences was developed with participa- 
tion by the four major social science 
organizations—the American Economic 
Association, the American Political Sci- 
ence Association, the American Socio- 
logical Society, and the American Sta- 
tistical Association. 
The main feature of the section pro- 

grams for the Washington meeting was 
the two-part symposium on “Research 
Problems in the Social Sciences,” devel- 
oped and arranged by Donald P. Ray 
(National Academy of Economics and 
Political Science). The section was for- 
tunate in eliciting participation in this 
undertaking by a very outstanding group 
of social scientists, which included Harry 
Alpert (University of Oregon), Kenneth 
E. Boulding (University of Michigan), 
Harold D. Lasswell (Yale University), 
Edward A. Shils (University of Chi- 
cago), John W. Tukey (Princeton Uni- 
versity), and Ralph W. Tyler (Center 
for Advanced Study in the Behavioral 
Sciences). Joseph J. Spengler (Duke 
University) and Talcott Parsons (Har- 
vard University) served as presiding 
officers. Publication of the papers in the 
form of a AAAS symposium volume is 
projected—the first such volume in the 
pure social sciences. 
The National Academy of Economics 

and Political Science, the American 
Economic Association, and Section K, 
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High-speed precision balance 

saves time in research 

MODEL 4142 

SHADOGRAPH’ 

gives fast, positive stop reading 

...eliminates parallax 

Model 4142 Shadograph is recommended for weighing cancer 

tissue and tumors. Fully-enclosed weigh pan, easily removable 

for sterilization,. is readily accessible through a clear plastic 

door. Unaffected by air currents. Weight indication by a light 

projection system gives fast, precise reading. Operates on 110 

volts, 60 cycles. Rated capacity 15 grams; visible sensitivity 

to 5 milligrams. Movable dial viewer for 5 rows of graduations, 

each row 3 grams by 5 milligram graduations. Weight range 

selector has 5-notch beam corresponding to dial chart. Write 

for complete data and specifications. 

SMALL ANIMAL BALANCE 
Model 4203B-TC-SA recommended for fast, 
precise weighing of mice, chicks, frogs and 
small rats. Dial graduated in two columns: 
0—30 grams and 15—45 grams in increments 
of 0.5 gram. Dial shutter with outside con- 
trol to close off dial column not in use. Beam 
100 grams by 1 gram. Other models up to 3 
kilos, 350 milligram sensitivity for rats, ham- 
sters and guinea pigs. 

CENTRIFUGE BALANCE 
Model 4206B-TC also for general laboratory 
use and small-animal weighing. Has tare 
control knob to zero the dial, or position for 
over-and-under reading. Capacity 3 kilos; 
sensitivity to 350 milligrams. Dial is grad- 
uated 0-100 grams in increments of 1 gram. 
Beam 500 grams by 5 grams. 

THE EXACT WEIGHT SCALE CO. 
901 W. FIFTH AVE., COLUMBUS 8, OHIO 
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Sales and Service Coast to Coast 

491 



with the collaboration of the National 
Social Science Honor Society Pi Gamma 
Mu, presented a special symposium on 
“Major Problems of the American Econ- 
omy.” This symposium concluded with 
the vice-presidential address for Section 
K of Joseph J. Spengler, on “Public 
Economic Policy in a Dynamic So- 
ciety.” Other participants were Edward 
S. Shaw (Stanford University) and D. 
Gale Johnson (University of Chicago), 
with Edwin G. Nourse (Washington, 
D.C.) presiding on behalf of the Amer- 
ican Economic Association. The papers 
presented were of very high quality and 

generated an interesting discussion con- 
cerning economic policy and problems. 

The American Political Science Asso- 
ciation and the District of Columbia 
Political Science Association, jointly with 
Section K, held a “Political Science 
Roundtable,” which featured presenta- 
tions by Karl Deutsch (Yale University) 
and William Y. Elliott (Harvard Uni- 
versity). Panel discussants were David 
Z. Beckler (President’s Scientific Ad- 
visory Committee), Roger Hilsman (Li- 
brary of Congress), and Harold D. Lass- 
well. Howard R. Penniman (George- 
town University), who arranged the 
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This rep ts many th ds of items 
—no matter how large nor. how inex- 
pensive—from electron’ tnicrogcopes to — 
corks—obtained from over 800 manu- 
facturers in all parts of the country. 

And these items are available from 
stock in our six branch warehouses. 

Actually we are the laboratory's 
SUPER MARKET. The saving in re- 
ducing the number of orders placed is 
tremendous. A recent survey showed 
that a number of routine customers’ 
orders included as many as 12 to 30 
different manufacturers’ items. The in- 
creased cost of issuing 12 to 30 orders 
instead of 1 is obviously considerable. 
Add to that transportation charges from 
out of the way locations, plus delay in 
deliveries and the increase in cost can- 
not be estimated. 
We take our job very seriously. Each 

item is carefully evaluated before being 
added to our line. Most items are in- 
cluded in our current catalog. As new 
items become available we attempt to 
bring them to your attention through - 
space ads and cur house organs. 

Our branches and sales offices are 
staffed with personnel trained to be 
helpful. They have a genuine interest in 
your problems. In addition we believe 
you will enjoy dealing with them. We 
think they’re fine people. 

If you are not taking full advantage 
of our facilities, we would welcome an 

- opportunity to serve you. _ : 
No matter what you need —furniture, 
glassware, apparatus, chemicals or equip- 
ment, you can yet it from HARSHAW. 

Branches 
CLEVELAND 6, OHIO 
1945 East 97th Street 
Tel. VUlean 3-2424 

CINCINNATI 13, OHIO 
6265 Wiehe Rd 

Tel. REdwood 1-9100 
DETROIT 28, MICHIGAN 
9240 Hubbell Avenue 
Tel. VErmont 6-6300 
HOUSTON 11, TEXAS 
6622 Supply Row 

Tel. WAlnut 3-1627 
LOS ANGELES 22, CALIF 
3237 So. Garfield Ave 

Tel. RAymond 3-3161 
PHILADELPHIA 48, PA 
Jackson & Swanson Sts 
Tel. HOward 2-4700 

Sales Offices 
AMARILLO, TEXAS 

3409 S. Jackson Street 
ATLANTA 5, GEORGIA 
3130 Maple Drive, N.E 

Tel. CEdar 3-3560 
BATON ROUGE 6, LA 
3160 Florida Street 

Doherty Bidg., Room 103 
Tel. Dickens 3-1933 

BUFFALO 2, NEW YORK 
260 Delaware Avenue 
Tel. GArfield 9-2000 

HASTINGS-ON-HUDSON 6 
NEW YORK 

Tel, HAstings 5-8250 
OAKLAND 11, CALIFORNIA 
3826 Piedmont Avenve 

Tel. Olympic 5-6511 
PITTSBURGH 22, PA 
504 Bessemer Building 

6th St. & Fort Duquesne Bivd 
Tel. ATlantic 1-7930 

HARSHAW 
SCIENTIFIC 

Division of 
The Harshaw Chemical Company 

Cieveland 6, Ohio 

ONE SOURCE for practically their entire requirements _ 

program, presided. This group repre. 
sented highly qualified authorities, who 
discussed the central problem of the im- 
pact of scientific and technological de. 
velopments on politics and international 
affairs. 

The National Social Science Honor 
Society Pi Gamma Mu was host at a 
special invitation luncheon at the Shore. 
ham Hotel, given in honor of the officers 
and the speakers on the program of the 
National Academy of Economics and 
Political Science. S. Howard Patterson 
(University of Pennsylvania) presided. 
Two outstanding symposia were pre. 

sented concurrently by the American 
Sociological Society, joint with Section 
K, on “Sociological Studies in Mental 
Disorder” and “Demographic and So- 
ciological Aspects of Scientific Man- 
power.” The sessions were arranged and 
presided over by August B. Hollings. 
head and Jerome K. Myers (Yale Uri- 
versity) and by Robert M. Dinkel (Guil- 
ford College). Participating were Ozzie 
G. Simmons (Harvard School of Public 
Health), Edgar F. Borgatta (Russell 
Sage Foundation), Henry Meyer (New 
York University), Leo Srole (Cornell 
University), Selden D. Bacon (Yale 
University), Martin Trow (University 
of California), Howard S. Becker (Com- 
munity Studies, Inc.), C. A. McMahon 
(Louisiana State University), William 
F, Ogburn (University of Chicago), and 
Talcott, Parsons. 

The American Statistical Association, 
in joint sponsorship with the Econo- 
metric Society and Section K, presented 
two sessions for invited papers, on “Sta- 
tistical Methods in the 1960 Census” 
and “Some Developments in Statistical 
Economics.” Both programs were ar- 
ranged by Ezra Glaser (National Ana- 
lysts, Inc.), who presided at the second 
session; Peyton Stapp (U.S. Bureau of 
the Budget) presided at the first ses- 
sion, Papers were presented by James 
L. McPherson and Robert F. Drury 
(U.S. Bureau of the Census), Joseph 
Steinberg and Joseph Waksberg (U.S. 
Bureau of the Census), William N. 
Hurwitz and. Harold Nisselson (U.S. Bu- 
reau of the Census), David Rosenblatt 
(American University), and Stedman B 
Noble (George Washington University). 
The American Statistical Association 
also cosponsored an invited-papers ses- 
sion with the Biometric Society on 
“Mathematical Models in Biology.” 

A ‘symposium on “Metric Implemen- 
tation in Pharmacy” was held by the 
Metric Association. John T. Johnson 
(University of California) presided, and 
presentations were given by Robert P. 
Fischelis (American Pharmaceutical As- 
sociation), Ralph W. Ernesberger. (Eli 
Lilly and Company), Harry E. Sagen 
(Abbott Laboratories), and Paul Bolton 
(Public Relations Foundation). Also in- 
cluded in the Section K program was 
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@ Since 1931, New York Laboratory \ ] 
Supply Co., Inc., has been serving | / 
industry with all their laboratory \ 
requirements. This has not been an { l 
easy job—it has been a challenge | 
—a challenge we meet and conquer \ | 
every day. Below is listed a few 
of the many instruments and ap- \ 
paratus we carry: 

Balances & Weights Incubators 

Baths Metalographic Equipment 

Calorimeters Microscopes & Accessories 

Nitrogen Determination 
Centrifuges & Accessories Equip. 

Chemicals, Laboratory Ovens 

Colorimeters Petroleum Testing Equip. 

Crushers & Mills Porcelain Ware 

Distilling Apparatus Powerstats 

Filter Papers Pumps 

Furnaces Refractometers 

Gas Analysis Apparatus Shakers 

Glassware Sieves 

Spectrophotometers 
Heaters & Hotplates 

Stirrers—Mechanical 
Hydrogen-lon Equipment & Magnetic 

Hydrometers Thermometers, etc. 

let us help you efficiently solve your laboratory instrument 

and apparatus problems. Call on us, we will be glad to 

NEW YORK 

Laboratory Supply 

help you. 

KEY TO ALL 
LABORATORY SUPPLIES 

COMPANY, INC. 
76 Varick Street, New York 13. N.Y 

Telephone : CAnal 6-6504 
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in Mathematics 

Mathematics is fundamental to the advancement of 

missile and space technology at Lockheed. Numerical 

. analysis plays a key role, especially in connection with 

Lockheed’s advanced computer center. Game theory, 
~ queuing theory, probability theory and modérn — —— 

algebras are important in the development of 

mathematical models for the design and understanding 

of subjects as wide-ranging as logical computing 

systems and the forecasting of financial requirements. 

The understanding and solution of complex orbit and 

trajectory problems associated with space navigation 

place heavy emphasis on geometry and analysis. 

Lockheed’s computer center is one of the largest and 

most modern in the world. It includes two digital 

Univac 1103A models, three 100-amplifier, three 

60-amplifier and two 20-amplifier analog computers. 

Scientists and engineers of outstanding talent and 

inquiring mind are invited to join us in the nation’s 

most interesting and challenging basic research 

programs. Write: Research and Development Staff, 
Dept. B-44, 962 W. El Camino Real, Sunnyvale, Calif.; 

“The organization that contributed most in the past year 
to the advancement of the art of missiles and astronautics.” 
NATIONAL MISSILE INDUSTRY CONFERENCE AWARD 

Lochheed 

MISSILES AND SPACE DIVISION 

SUNNYVALE, PALO ALTO, VAN NUYS, 
SANTA CRUZ, SANTA MARIA, CALIFORNIA 

CAPE CANAVERAL, FLORIDA - ALAMOGORDO, NEW MEXICO 

eer, 



J «WHAT PAPER SHOULD WE USE 
FOR THIS CHROMOTOGRAPHY 
ANALYSES 

EATON-DIKEMAN MAKES PAPERS 
ESPECIALLY FOR THIS WORK _ 

SAY, I'D LIKE 70 TRY 
ALL OF THESE 

FINE ,WE‘LL BE GLAD 
TO FURNISH FREE 

at LED <u 4 

THESE E-D PAPERS SHOW A TRULY 
UNIFORM RATE OF CAPILLARY CLIMB 

THEY SHOW A REMARKABLE 
FREEDOM FROM FOREIGN 

m MATERIALS AND SALTS TOO 

Lin 

‘VE GOT TO HAND IT TO THESE 
E-D FILTER PAPERS FOR 
CONSISTENT NEUTRALITY AND 

LOW ASH CONTENT 

NO WONDER THEY'RE SELECTED 
BY LEADING LABS EVERYWHERE 

For more information, and FREE samples of E-0 Filter Papers, write to 

— THE EATON-DIKEMAN CO. 
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the series of symposia of the American 
Society of Criminology, presented under 
the program-committee chairman, Donal 
E. J. MacNamara (New York Institute 
of Criminology). 

The session for contributed papers of 
Section K was of high interest, balanced 
in terms of subject matter, and well at- 
tended. The presentations, all of high 
quality, were made by Betty G. Fish- 
man (West Virginia University), Eric 
D. Bovet (Office of Naval Research), 
Reuben E. Slesinger (University of Pitts- 
burgh), Paul Crosser (Adelphi Col- 
lege), Lewis A. Dexter (Massachusetts 
Institute of Technology), Walter Hirsch 
(Purdue University), and Simon D. 
Messing (Hiram College). Donald P. 
Ray, secretary of the section, presided. 
The interdisciplinary nature of this type | 
of session within the social sciences is 
most useful, and another session or two 
of this type is anticipated for the Chi- 
cago meeting of the AAAS this year. 

The officers of Section K appreciate 
deeply the assistance and efforts of all 
those whose contributions of one kind 
or another enabled the Washington ses- 
sions to pass into history as outstand- 
ingly successful. The relatively large 
attendance at all Section K sessions in- 
dicates, in part, the rising interest of so- 
cial scientists in the work of the AAAS. 

Finally, two joint sessions were held 
by the section in 1958 with the regular 
spring and fall sessions of the National 
Academy of Economics and Political 
Science at the Brookings Institution in 
Washington, D.C. The first series was 
on the general subject of “Soviet-Amer- 
ican Relations and the Western Alli- 
ance”; the second series, on ‘The 
Strategy of American Economic Foreign 
Policy.” The proceedings of these series 
have been published by the National 
Academy. The National Social Science 
Honor Society Pi Gamma Mu collabo- 
rated in these undertakings. 

AAAS Section K was fortunate dur- 
ing 1958 in having the leadership of the 
distinguished economist and social sci- 
entist Joseph J. Spengler as chairman. 
This year the equally distinguished soci- 
ologist and demographer Philip M. 
Hauser (University of Chicago) will 
serve as chairman, and another eminent 
sociologist, Kingsley Davis (University 
of California), president of the Amer- 
ical Sociological Society, will begin his 
service as a member-at-large of the sec- 
tion committee. 

Dona tp P. Ray, Secretary 

General Systems Research (L2) 

In the symposium on “Population dy- 
namics,” Elizabeth Scott provided a brief 
resumé of the work at Berkeley toward a 
mathematical theory of populations em- 
bodying a stochastic model for cluster 

ONE SOURCE 

FOR ALL YOUR 

CONDUCTIVITY 

f i 
BODY MATERIAL 

Choose from the widest range of body 
materials...polystyrene, lucite, epoxy, 
nylon, polyethylene, bakelite, hard-rub- 
ber, Teflon, Kel-F, stainless-steel, Mo- 
nel, nickel and glass to meet every 
requirement for temperature, pressure 
and corrosion resistance. 

PHYSICAL RANGE 
Select the cell specifically designed to 
meet your application requirements... 
no need to settle for a universal com- 
promise. Industrial Instruments manu- 
factures conductivity cells for opera- 
tion under pressures up to 7000 PSI. 

& 4 

‘CONDUCTIVITY RANGE 
The most comprehensive line of cell 
ranges and constants available any- 
where for every application from 
measurement of ultra-pure water to 
concentrated solutions of highly corro- 

_ sive acids, alkalis and salts. 

> 

ELECTRODE MATERIALS 
Nickel, platinum, graphite, gold or tin 
...each one tailored to perform a spe- 
cific job properly. Submit your par- 
ticular requirements to us. Over twenty 
years’ experience in the electrolytic 
conductivity field. 

_ Write on your letterhead for our new 
3 Conductivity Cata Industrial 

Industrial 
Instruments in 

89 Commerce Road, Cedar Grove, Essex County. X 

Instruments 
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formation and conglomerations of clus- 
ters. Jerzy Neyman followed with a de- 
scription of the methods whereby a modi- 
fication of the theory could apply to cells, 
where a double mutation could lead to 
the onset of cancer. In the discussion, 
A. Rapoport (Michigan) pointed out 
that the difficulty expressed by Scott and 
Neyman in incorporating density minits 
into the model may be due to the incom- 
parability of social space, which is made 
up of a network of relationships between 
individuals, with Euclidean space. Most 
measurements of density are recorded in 
terms of Euclidean space. L. Slobodkin 
reviewed the ecology of aquatic popula- 
tions in terms of fishing efficiency, show- 
ing how one can maintain a steady state 
in an open system by taking out, at most, 
about 26 percent of the energy in the 
form of “yield,” and about 13 percent if 
one predation is involved. These limits 
are ascribed to the fact that larger or- 
ganisms employ the same enzyme systems 
in their metabolism. 

The contributed papers were ex- 
tremely uneven and disparate in ap- 
proach. Only two will be mentioned. 
Henry Paynter (Massachusetts Institute 
of Technology) presented a fascinating 
description of the way in which analog 
computer systems can select an inter- 
mediate value presented by three or more 

construction of ultrareliable systems from 
relatively unreliable components. The 
paper “Historical-taxonomical tree of 
knowledge” by G. Tagliacozzo (New 
School for Social Research) raised a 
considerable amount of discussion. 

In the business meeting it was decided 
that a conservative approach to expan- 
sion of the society is best, at least until 
adequate quarters are available for the 
central office. The finances are in fair 
condition. It was recommended that the 
first three yearbooks should be given a 
thorough and constructive evaluation, 
which should assist greatly in providing 
a focus for future activity by the society. 
The problem of assembling a compre- 
hensive bibliography of systems theory 
was discussed and will be worked at dur- 
ing the next year. 

R. L. Meter, Secretary-Treasurer 

Engineering (Section M) 

To foster the AAAS concept of offer- 
ing program material of interdiscipli- 
nary interest, the program committee of 
Section M (Engineering), under the 
guidance of Carl F. Kayan (Columbia 
University), prepared and offered the 
“National and International Aspects of 
Systems of Units” as the basic theme for 
1958, 
It was considered advisable to handle 

this theme as a series of related sym- 
posia, each treating a specific segment 
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continuous variables, making possible the * 

RADIOACTIVITY AT WORK.. 1 

Our business is radioactivity—applying it, measuring it, protecting against it 

Since our business might have bearing on 
yours, this is the first in a series of reports 
on work we’re doing for a variety of clients, 
not only in the nuclear industry but in such 
diverse fields as chemicals, petroleum, phar- 
maceuticals, medicine, steel and coal. 
Nuclear reactor developers and operators 
call on us for such services as analysis of 
reactor fuels, decontamination studies, and 
the development of data relating to the pro- 
duction of atomic power. 
Research people and industrialists in all 
fields draw upon our specialized skills and 
equipment for applying the phenomena of 
radioactivity to improving processes and for 
highly complex studies which were not 

2699 4 possible with “‘yesterday’s” techniques. 
So many people these days are curious about 
the possibilities of applied radioactivity, we 
thought you might be interested in reading 
about some of our current projects. 

ENVIRONMENTAL RADIOACTIVITY 
SURVEYS 
Since we started in business, one of our 

’ important activities has been conducting 
site surveys for operators of nuclear reac- 
tors. These studies are undertaken prior to 
start-up to determine the level of “back- 
ground” radioactivity in the area surround- 
ing the reactor. 
This then provides a basis for measuring any 
increase in radioactivity after the reactor is 
in operation. Environmental radioactivity 
studies are required. Such studies should 
also be made on a continuing basis not only 
for safety’s sake but to provide “third 
party” legal protection against lawsuits and 
insurance claims. 
In conducting a site survey, NSEC takes 
samples from the surrounding area. These 
may be soil, ground water, plants, animals, 
fish, rainwater, dust, sewage or other mate- 
rials. We consider carefully the nature of 
the facility, the terrain, direction of air 
movement, and surface and ground water 
flow. The samples are processed and an- 
alyzed in our labs. We are then able to 
establish the radioactivity level, the kinds 
of isotopes producing it, and the possible 
sources of these isotopes. 
NSEC has conducted more site surveys of 
nuclear facilities than any other company 
in the United States. For information on 
environmental radioactivity surveys of your 
nuclear site, phone us at HOmestead 2-4000 
in Pittsburgh. We can either conduct the 
survey for you, or train your personnel on 
proper procedures. 

PREVENTING BEACH POLLUTION 
Recently, in the largest radioactive tracer 
study ever conducted in the United States, 

NSEC successfully traced the dispersion of 
sewage effluent flowing into ocean waters. 
Our study helped the City of Los Angeles 
in planning expansion of its sewage system. 
First we injected the isotope scandium-46 
into sewage about to be released into Santa 
Monica Bay. This enabled us to measure 
the pattern of sewage diffusion and its dilu- 
tion in sea water to one part in ten thousand. 
Write for a copy of “Radioactive Tracer 
Study of Sewage Field in Santa Monica 
Bay” by Dr. Ralph L. Ely, Jr. (He’s our 
Vice President and Technical Director.) Or 
ask about our forthcoming study for the Re- 
public of Venezuela, in which we will investi- 
gate littoral drift, using radioactive sand, to 
determine the feasibility of a certain harbor 
location. 

RADIATION SICKNESS 
It’s common knowledge that excessive radia- 
tion produces harmful effects in human 
beings, ranging from mild nausea or skin 
burns to cancer and death. Recent experi- 
ments under the direction of Dr. A. Edel- 
mann, Manager of our Department of 
Biology and Medicine, have indicated that 
radiation can also produce a toxic factor 
which appears in the blood. Analysis of the 
blood of rats subjected to X-rays under 
varying conditions not only indicates that a 
toxic element is produced but that it may 
be transferred by injection from one animal 
to another. . 
When and if this toxic substance is identi- 
fied, it may be possible to devise an anti- 
toxin to alleviate some of the effects of 
atomic radiation. Medical and pharmaceuti- 
cal applications of controlled radioactivity 
open up entirely new means of studying ex- 
isting problems. Contact Dr. Edelmann about 
your problem. 

DETERMINATION OF BORON 
IN SILICON 
A major problem plaguing the electronics 
industry is achieving ultra-pure silicon for 
transistors. Current methods are slow and 
costly, but effective. Nevertheless, boron 
still remains as a damaging impurity even 
in minute quantities of only a few parts per 
billion. Ordinary chemical methods cannot 
detect the presence of boron in such small 
concentrations. 
However, NSEC scientists are now perfect- 
ing a process by which the boron is trans- 
muted into radioactive carbon-11 and sub- 
sequently measured by its radioactivity. 
This new method of analysis will be helpful 
in the quality control of silicon during pro- 
duction. Once a routine method is established 
it will be offered on a commercial basis. 
Interested? Drop us a letter. 

We'll be glad to furnish detailed information on any of these studies. And if you’d 
like to keep abreast of new developments in the field, just ask us to put you on the 
mailing list for our monthly publication “Radioactivity at Work.” 
Our expanding business requires additional qualified technical personnel. Interested? 
Submit resume to Personnel Manager. 

Nuclear Science and Engineering Corporation 

DEPT. N-1, P. O. BOX 10901, PITTSBURGH 36, PENNSYLVANIA 
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GIGANTIC 

for glass, that is. This is one of our new 
20-gallon Pyrex reaction flasks, being 
picked up by many to fill that gap between 
lab and pilot plant. 5- and 10-gallon models 
are also available along with covers, inlet 
tubes, condensers, caps, clamps, thermom- 
eter wells, and any special accessories you 
might want us to make. Write for details 
and prices. 

LARGE 

You'll find this spherical reaction flask in 
the Special Apparatus section of our LG-1 
catalog in sizes from 3000 to 72,000 ml. 
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If your wants are more modest, you'll find 
this cylindrical flask in the same section of 
the same catalog, sizes from 500 to 3000 ml. 

The 9,000 pieces of PYREX apparatus in 
our catalog should satisfy 99% of your 
needs. When they don’t, send us a sketch 
of what you want, we'll make it special 
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of the recognized problem. The four seg- 
ments were as follows: “Measurement 
Units: Present Situation in the United 
States and Abroad”; “Practices and 
Problems in Technology”; “Practices 
and Problems in Industry, Commerce 
and Defense”; and “Proposals for Uni- 
fication and Simplification.” 

The presentations by the individual 
authors were detailed and defined the 
problems of acceptable technical com- 
munication between the various sciences, 
engineering, and industry (both national 
and international). The subject was of 
such interest that several authors from 
other countries. submitted detailed pa- 
pers, which were presented in abstract 
form at the meeting. Application has 
been made to the AAAS publications 
committee for the preparation of a sym- 
posium volume which will include all 
papers and a synopsis of the discussion. 

There was a larger attendance at all 
sessions than is normally expected at a 
Section M meeting. Considerable dis- 
cussion accompanied each symposium, 
indicating a definite interest in the basic 
subject and a desire to obtain further 
information and facts upon which the 
audience could predicate their own 
plans for a closer integration of systems 
of measurement within their own fields. 

All four sections of the meeting were 
held at the Hotel Statler. No section 
business was transacted, but the audi- 
ence reaction indicated a definite desire 
to have further material on this subject 
made available at the next meeting of 
the AAAS. This reaction will be reported 
to the next scheduled meeting of the Sec- 
tion M council. The program committee 
is now making tentative plans to develop 
this theme and make available suggested 
solutions to some of these complex prob- 
lems through reports from recognized 
leaders. 

E. Pau Lance, Secretary 

American Society of 

Photogrammetry (M3) 

On Monday, 29 December, the Amer- 
ican Society of Photogrammetry, in 
recognition of the importance of photo- 
graphic measurement as a tool in scien- 
tific study, presented an interdisciplinary 
program of nine papers in the fields of 
medicine, zoology, geology, archeology, 
physics, astronomy, forestry, and engi- 
neering. Paul Baker (Pennsylvania State 
University) described density measure- 
ments of x-rays in the determination of 
bone composition. Leonard Schultz of 
the Smithsonian Institute read a paper 
based on the work of W. F. Thompson 
at the Fisheries Research Institute, Uni- 
versity of Washington, on the measure- 
ment of morphological features of sal- 
mon from photographs taken with paired 
underwater cameras. These measure- 

ment data are used in studying fish mi- 
gration and associated problems. 

In a related study J. Thomas Dutro 
(U.S. Geological Survey) discussed tele. 
centric photography in making measure- 
ments of fossils. The parallel perspective 
of telecentric photography results in a 
photograph on which true linear and an- 
gular measurements may be made di- 
rectly. 

The application of photographic meas. 
urements to architecture was described 
in an archeological paper by Ralph M. 
Berry (University of Michigan), based 
on a joint University of Michigan- 
Princeton University expedition to Saint 
Catherine’s Monastery at the foot of 
Mount Sinai in 1958. Photographic 
measurements will be used to reconstruct 
architectural plans. 

The use of measurements from bubble. 
chamber photographs in studying the be- 
havior and characteristics of minute par- 
ticles was discussed in a stimulating 
paper by Hugh Bradner (Radiation La. 
boratory, University of California). The 
use of high-speed computers to reduce 
the raw data was also described. Position 
measurements from astrographic plates 
was the subject of another paper, by §. 
Vasilevskis (Mount Lick Observatory, 
University of California). 
A program of periodic rephotograph- 

ing of the heavens and a scheme to re- 
duce the time required to compute celes- 
tial positions and proper motions from 
the photographic plates were described, 
Two papers dealing with photographic 
measurements as applied to engineering 
were presented, by R. A. Laflamme of 
the Photogrammetry Laboratory, Massa- 
chusetts Institute of Technology, and by 
A. O. Quinn (Aero Service Corporation, 
Philadelphia). Austin Hasel (U.S. For 
est Service) read a paper dealing with 
the reduction of photomeasurement data 
by the regression technique in a study of 
forest inventories. 

It is noteworthy that six of the nine 
papers dealt with photographic meas- 
urements quite apart from conventional 
aerial photographs generally associated 
with photomeasurement techniques by 
the photogrammetrist. As a tool in scien- 
tific study, the photograph, used either 
singly or in stereoscopic models, pro- 
vides a wealth of quantitative data, as 
was amply demonstrated in the program 
presented by the society. 

Ricuarp G. Ray, Program Chairman 

Medical Sciences (Section N) 

Section N sponsored a symposium on 
the “Development of the Heart and the 
Origins of Congenital Heart Disease.” 
The program was arranged by Gordon K. 
Moe, chairman of Section N, and Allan 
D. Bass, secretary of the section. The 
papers were arranged in such a mai 
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ner that anatomical and physiological 
considerations were presented first. These 
were followed by papers on cardiac pa- 
thology. The third topic considered was 
cardiac catheterization, particular em- 
phasis being placed on the use of this tool 
in diagnostic problems. The fourth and 
last series of papers related to surgical 
treatment of congenital heart lesions. 

It was made strikingly clear that we 
have progressed more in our knowledge 
of cardiac surgery and methods of diag- 
nosis than we have in areas of funda- 
mental cardiac embryology and physiol- 

ogy. An almost unexploited area is that 
of the biochemical events associated with 
the development of congenital lesions. 
Only recently have pharmacological 
studies been initiated which give some 
promise of aiding in the management of 
the pulmonary complications associated 
with certain cardiac lesions. It is appar- 
ent that in this area of medical interest 
the practical problems of disease man- 
agement are closer to final solution than 
are the more fundamental problems of 
etiology. 

ALLAN D. Bass, Secretary 
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Dentistry (Section Nd) 

On Saturday morning, 27 December, 
the section on dentistry cosponsored a 
symposium on “Pre-Medical and Pre. 
Dental Education” arranged under the 
auspices of Alpha Epsilon Delta at the 
George Washington University School of 
Medicine. Clemens V. Rault, dean of the 
Georgetown University School of Den. 
tistry, presented a talk on the education 
of the dental student as part of a sym- 
posium during which the new plans for 
medical education at Johns Hopkins 
School of Medicine were discussed by 
that school’s associate dean, Samuel P. 
Asper, Jr. Criteria for admission to den- 
tal school, in a panel discussion moder. 
ated by Lester C. Shell, premedical and 
predental advisor at Central College, was 
explored from the point of view of a 
dental-school dean (R. A. Dixon, of 
Howard University), a dental-school ad- 
missions officer (E. G. VandenBosche, of 
the University of Maryland), and a 
senior dental student (Eugene Colao, of 
Georgetown University). 

On Monday, 29 December, in the 
“blue room” of the Shoreham Hotel, the 
section on dentistry conducted a three- 
session symposium on “Calcification in 
Biological Systems.” At the request oi 
Russell W. Bunting, outgoing secretary 
of Section Nd, and George C. Paffen- 
barger, 1958 vice president and chair. — 
man, this symposium was arranged by 
Reidar F. Sognnaes, with the cosponsor- '@ 
ship of Section N (Medicine) and Sec- 
tion F (Zoology), as well as that of the 
International Association for Dental Re. 
search, North American Division; the 
American Dental Association; and the 
American College of Dentists. A. F. For- 
ziati (Bureau of Standards) was chair- 
man of the local arrangements commit- 
tee. 

This symposium permitted scientists 
from many fields to take a total, coordi- -_ 
nated look, for the first time, at the man- yr! 
ner in which nature deposits inorganic 
minerals in biological tissues in normal sp 
and pathological conditions, exploring 
the ultimate building blocks of living na- 
ture’s hardest structures—from lobster 
claws to human teeth. 

During the morning session, moderated 
by Roy O. Greep of the Harvard School 
of Dental Medicine, the process of cal- 
cification was reviewed as it occurs in the 
exoskeleton of echinoderms (Bevelander, 
New York University); in the shells of 
oysters (Wilbur, Duke University); in 
the crayfish gastroliths (Travis, Har 
vard); in rodent otoliths (Belanger, Ot- 
tawa); in normal and abnormal cartilage 
(Follis, Armed Forces Institute of Pa- 
thology); and in the leg tendon of the 
turkey (Likins, Nylen, Piez, Scott, and 
Mosley, National Institutes of Health, 
and Johnson, Armed Forces Institute of 
Pathology). 
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During the afternoon session (moder- 
ated by Sognnaes), the discussion focused 
on higher animals and man, including 
the enzyme reactions in osteogenesis and 
odontogenesis (Burstone, National Insti- 
tute of Dental Research); the ultra- 
structure of enamel (Frank and Sogn- 
naes, Harvard); calcifiability of dentin 
(Solomons, Irving, and Neuman, Roches- 
ter); ultrastructure of bone (Robinson, 
Johns Hopkins); abnormal tissue calcifi- 
cation (Eisenstein, Trueheart, and Hass, 
Illinois); and salivary calculus deposi- 
tion around the teeth (Leung, Pitts- 
burgh). 

The evening session, moderated by 
Franklin C. McLean of the University of 
Chicago, dealt with experimental induc- 
tion of osteogenesis (Moss, Columbia) ; 
behavior of bone in tissue culture (Gold- 
haber, Harvard); chemical structure of 
the organic phase (Piez, National Insti- 
tute of Dental Research, and Gross, Har- 
vard) ; the crystallographic nature of the 
inorganic phase (Posner, National Bu- 
reau of Standards); and, finally, the 
molecular relationship between the or- 
ganic and inorganic ingredients in min- 
eralization (Glimcher, Massachusetts In- 
stitute of Technology). 
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The full titles of the presentations, 
speakers, and affiliations appeared in the 
printed program, It is hopefully antici- 
pated that the complete transactions of 
this symposium will be published in 
monograph form. 

Throughout this three-session sympo- 
sium there was a capacity attendance of 
approximately 200, about one-third of 
whom also attended the group luncheon 
and dinner organized by the excellent 
local arrangement committee. 

At the concluding evening session, 
Sognnaes thanked all who had made this 
symposium a success and took the oppor- 
tunity to express gratitude and admira- 
tion for the wise, enthusiastic, and pro- 
gressive leadership of R. W. Bunting 
during his eight years of service as sec- 
retary of Section Nd. Bunting expressed 
his pleasure in having served the AAAS 
and his high hopes for the future as the 
American Dental Association, represent- 
ing organized dentistry in the United 
States, stands on the threshold of its cen- 
tennial celebration. i 

It was announced that the following 
officers have been elected to represent 
Section Nd: chairman and vice presi- 
dent, Maynard Hine (1959) (School of 
Dentistry, University of Indiana); pro- 
gram chairman, Frank J. Orland (1959) 
(Zoller Memorial Dental Clinic, Chi- 
cago) ; committeeman-at-large, Gerald J. 
Cox (1959) (University of Pittsburgh, 
School of Dentistry); and_ secretary, 
Reidar F. Sognnaes (1959-1962), Har- 
vard School of Dental Medicine. 

Rear F, Socnnags, Secretary 

Pharmacy (Section Np) 

Pharmacy (Section Np) held eight 
sessions, 26 through 29 December, in 
Washington, D.C. A total of 30 con 
tributed papers on original studies was 
reported, and two symposia were held. 
Over 250 persons registered as having 
attended one or more of the pharmacy 
section meetings. 

The AAAS Council, the governing 
body of the Association, elected Glenn 
L. Jenkins, dean of the School of Phar- 
macy of Purdue University, as a vice 
president of the Association and elected 
John Autian (School of Pharmacy, Uni- 
versity of Michigan) to serve on the 
committee-at-large of the section for a 
four-year term. Jenkins will serve as 
chairman of the section for the coming 
year and will preside at the Chicago 
meeting. 

Of major interest to the group in at- 
tendance was a stimulating vice-presi- 
dential address on “The AAAS. and 
Pharmacy,” presented by George Arch- 
ambault, Archambault set forth the ma- 
jor objectives of the section as follows: 
(i) to promote and encourage scientific 
advancement in the pharmaceutical sci- 
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ences along with, and as a part of, the 
general scientific progress of the nation; 
(ii) to secure a more widespread recog- 
nition of our profession as a science in 
meeting with other scientific disciplines; 
(iii) to provide a meeting ground for in- 
dividual recognition of pharmaceutical 
scientists by other scientists of the nation. 
Archambault stated, “I have strong 

hopes that through this section, research- 
ers in the pharmaceutical industry will 
release some of their more important 
‘break-through’ research papers, espe- 
cially those concerned with the intro- 
duction of new drugs.” 
A symposium on “Advances in Con- 

quering Cancer” attracted considerable 
interest outside the group of pharma- 
ceutical scientists in attendance. Stuart 
Sessoms, assistant director of the Na- 
tional Cancer Institute, gave an intro- 
duction to the problem and _ presided 
over the session. T. Phillip Waalkes, spe- 
cial assistant to the chief of the National 
Cancer Chemotherapy Center, National 
Cancer Institute, gave a review of prom- 
ising drugs in this field, and Milton 
Skolaut, chief of the pharmacy depart-, 
ment, Clinical Center, National Insti- 
tutes of Health, discussed the impact of 
cancer research on the hospital phar- 
macy program. Roderick Murray, di- 
rector of the Division of Biologic Stand- 
ards of the National Institutes of Health, 
spoke on the function and responsibility 
of that division. This program was fol- 
lowed by a tour of the National Insti- 
tutes of Health. 

In addition, the hospital pharmacy 
group had a most informative and well- 
attended full-day session under the guid- 
ance of Archambault and J. A. Oddis. 
The following organizations were rep- 
resented: American Society of Hospital 
Pharmacists, American Pharmaceutical 
Association, Maryland Association of 
Hospital Pharmacists, District of Colum- 
bia Pharmaceutical Association, Amer- 
ican Hospital Association, Howard Uni- 
versity, and George Washington Univer- 
sity. Several important subjects of direct 
interest were discussed, including a fluid 
form of meprobamate, research poten- 
tial in hospital pharmacy, and statistics 
as a research tool. A symposium on the 
hospital pharmacist of the future in- 
cluded the following participants: Wil- 
liam S. Apple, Charles U. Letourneau, 
Charles W. Bliven, Kenneth Nelson, and 
Oddis. Luncheon, entertainment, and 
dinner were sponsored, respectively, by 
E. R. Squibb and Sons, Mead Johnson 
and Company, and McKesson and Rob- 
bins, Inc. 

Justin L. Powers, editor of the scien- 
tific edition of the Journal of the Amer- 
ican Pharmaceutical Association, opened 
the contributed-papers sessions, which 
consisted of the presentation of results 
of original research. The papers pre- 
sented were of unusual merit. Joseph V. 

20 FEBRUARY 1959 

*Pat. App'd. for 

puxo
rt'®

 

Super-Speed 

ASN aay 

es Ce: 

% Fully automatic rotor acceleration 

% Push button Electro-Dynamic Braking 
(smooth stopping) 

% Accommodation for new continuous 
flow system” 

Model LRA Shown set up for ? 
Continuous flow operation 
(Cover normally closed) trip 

%& Automatic unbalance Electrical Safety 

— ——— % Accommodates new 3 liter capacity 
fotor (10,000 X G The model LRA is the first automatic refrig- 

_ erated centrifuge of its kind. Like the non- 
- automatic Model LR, it has the newest and > aU NIBERNigIs 
, most efficient refrigeration design ever intro- 
, duced. By proper placement of cutouts, baffles — 
' and deflection plates, a smooth forced air cir- 
one on is = up. The _— air bas | 
ing 0 © rotor Tows a arge surtace — ectri slolaal-3i-igm-lale me DS aalaalge)s 

area cooling coils on the side and bottom of giihAhhMiiihhiibciba bai ital MiuCaiiets 
| the chamber. Upon emergence in the cooled — 
‘ form, the air flows onto all portions of the — 

rotor. This system permits the Mer of any 
. Lourdes’ rotor from ambient to 0°C within 
ten minutes by gre | at slow speed. Rotor — 
_ temperatures are easily maintained at 0°C © 
‘ and lower during full speed extended runs, — 
' and as low as —15°C at lesser speeds or 

ea ope "throwii sings saiich 1 Hp. y merely throwing a toggle s 2 ¥ 
| motor automatically accelerates any rotor to a 
' pre-set speed. Lourdes’ electrodynamic push- 

button braking system provides for smooth 
rotor stopping in a fraction of unbraked stop- 
ping time. A time delay relay releases the 
braking action at slow speed and permits the 

_ rotor te stop naturally without disturbing the 
| Sediment. This same centrifuge is now avail. 

able with a % Hp. motor drive (Model LRA-1) 
to provide higher speed and force with the 
smaller rotors. 

Each centrifuge comes adapted to accom- 
modate the new Lourdes’ continuous flow sys- 
tem at no additional cost. The continuous flow 
rotors with polyethylene liners, in addition to 
ease of operation, assembly and disassembly, 
also offer fast flow rate, high speed and force 
and Agia coliection capacity than any com- 
par 

rotors directly inter- 
changeable 

a & Unsurpassed refrigeration efficiency ° 

timer 

% Complete safety controls 

Write for 

New General Catalog refer to s-29 

Catalog includes: 

@ Refrigerated centrifuges* 

@ Non-Refrigerated centrifuges 

@ Automatic Centrifuges 

@ Non Automatic centrifuges 

© Continuous flow centrifuges* 

@ Rotor and accessories 

@ Multimixer—All purose homogenizer 

@ Volumixer—Large capacity homogenizer 

Sole distributor in Canada 
Canadian Laboratory Supplies Ltd. 

e continuous flow centrifuge. New time 
saving applications for these rotors are being 
discovered daily. 

Every Lourdes’ instrument is guaranteed for 
a period of one year and this guarantee in- 
sures customer satisfaction. 

also 
Nationwide U.S.A. Dealerships 

bs ‘SUPER SPEED CENTRIFUGES. ESTABLISHED 1944 

LOURDES Instrument Corp. 

53 UEme BROOKLYN 32, NEW YORK 
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UNIVERSAL MODEL 

Standard equipment in most 
laboratories. Preferred for per- 
manent installations and _ for 
heavy duty operation, but with 
all basic features of Portable 
Model. For continuous or batch 
operation, with easy conversion 
from one to the other. 

Bulletin FE-2D 

EVAPO-MIX 

For evaporation of fraction 
cuts directly from test-tubes. 
Evaporates water at rate of 1.0 
ml/min; ethanol, 4.2 ml/min; 
ethyl acetate, 7.2 ml/min; and 
acetone, 10.0 ml/min. Simul- 
taneously evaporates 10 test- 
tubes, 16-20 mm dia.x 150 
mm long. Connects to water as- 
pirator for vacuum. Automatic 
thermoregulator controls tem- 
perature from room to 200° C. 
Controlled vibration prevents 
“bumping’’ during heating. 
Closed system of glass and inert 
plastic prevents contamination. 

Bulletin 3D-2000 

NEW! Versatile laboratory aids 

that save time and money! 

OMNI-SHAKER 
Bulletin 2A-3000 

A sturdy all-purpose variable speed shaker designed 
for the laboratory bench, cold-room, or refrigerator. The 
only available unit for shaking stoppered test-tubes and 
vessels under pressure. Ideal for equilibrium dialysis, 
continuous-flow dialysis, and micro and thin-layer dialy- 
sis. Furnished with explosion-proof motor, if desired. 

MULTI- 

DIALYZER 

Bulletin 
2A-1000 

A laboratory appa- 
ratus for rapid me- 
chanical dialysis of 
multiple samples 
against different buf- 
fers. Sample volume 
one to 4,000 mil. 
Complete dialysis in 
less than two hours 
for most applications assured by agitation of both buf- 
fer and sample. Accessories available for continuous- 
flow dialysis. 

ZONE ELECTROPHORESIS 

APPARATUS 
Bulletin 3A-1000 

Completely furnished with all accessories for either 
paper strips or starch blocks. Power supply designed 
specifically for Electrophoresis. Suitable for research, 
routine clinical output, or large scale separations. Com- 
partmented starch tray interchangeable with paper 
carrier in migration cell. 

or Precision Instruments * Laboratory Apparatus 

LABORATORY GLASS & INSTRUMENTS CORP. 
514 West 147th Street * New York 31, N. Y. 

Telephone: ADirondack 4-2626 

Swintosky and his coworkers at the 
Smith, Kline and French Laboratories in 
Philadelphia presented a series of three 
papers dealing with the problems of sus- 
tained release medication. The effect of 
orally administered thiourea in rats was 
discussed by A. H. McCreesh of Temple 
University. A. G. Roberts (J. B. Roerig 
and Company) presented a paper on the 
pharmacological prediction of hydroxy- 
zine hydrochloride activity. W. J. O’Mal- 
ley (Medical College of Virginia) and 
J. E. Christian (Purdue University) dis- 
cussed the design of a continuous-record- 
ing in-vivo method of measuring sensible 
perspiration. Methods of determining 
compression characteristics of materials 
as an aid to tablet formulation were 
presented by L. L. Kaplan and J. E. 
Wolff of the Sterling Winthrop Research 
Institute. J. J. Sciarra (St. John’s Uni- 
versity) discussed the solubility of boric 
acid solutions and a qualitative analyti- 
cal procedure for borates. 

Other papers, entitled “Linear titra- 
tion curves of acids and bases,” “Me- 
probamate synergy with other muscle 
relaxants,’ “Flavor comparisons of co- 
coa syrups,” “Water soluble carbohy- 
drates of the opium poppy,” and “A 
spectrophotometric assay for acetylsali- 
cylic acid and salicylic acid” were de- 
livered, by N. R. Joseph (University of 
Illinois), James W. Ingalls, Jr. (Brook- 
lyn College of Pharmacy), M. Stutes- 
man (Ferris Institute), Einar Broch- 
mann-Hanssen (University of Califor- 
nia), and L. A. Springman (Eli Lilly 
and Company), respectively. 

The sessions ended with an evening 
tour of the American Institute of Phar- 
macy, which serves as headquarters of 
the American Pharmaceutical Associa- 
tion. The tour was arranged by Robert 
P. Fischelis, secretary of the association. 

Joun E. Curistian, Secretary 

Alpha Epsilon Delta (N1) 

Approximately 150 persons attended 
the symposium on “Premedical and Pre- 
dental Education” held at the George 
Washington University School of Medi- 
cine on Saturday morning, 27 Decem- 
ber. In addition to the four formal pa- 
pers, presented by Samuel P. Asper, Jr. 
(associate dean of the Johns Hopkins 
University School of Medicine), Clem- 
ens V. Rault (dean of the Georgetown 
University- School of Dentistry), John 
Parks (dean of the George Washington 
University School of Medicine), and 
O. C. Colclough (dean of faculties of 
the George Washington University), 
there was a spirited panel discussion on 
the criteria for admission to medical 
and dental schools. 

A buffet luncheon was served in the 
library of the medical school, following 
which Aura E. Severinghaus (associate 
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e dean of the College of Physicians and 
n Surgeons, Columbia University), chair- 
e man of the Subcommittee on Preprofes- { e e 
5- sional Education of the Survey of Med- e ersati e a oratory al S$ 
of ical Education, gave a lucid review of 
as the results of the resurvey just concluded. @ 4 
le Following informal discussions with that save time and money 
ig representatives of the professional schools ” 
1e in attendance at the symposium, the 
y- day’s program closed with a visit to the 
il- medical school and a tea at the univer- ‘ 
id sity hospital. NEW: PORTABLE FLASH EVAPORATOR 

is- Maurice L. Moore, For the evaporation of aqueous solutions, high 

" National Secretary woking poles eet eae oe ee 
dle back-drip. 
ng ; LE . @ Glass-to-glass connections throughout the evaporating 
als American Psychiatric thahow aoa only ano age ny eee 
re Association (N5) @ Balanced design permits smooth rotation without drag 
E. and larger output without loss of material. 
we The symposium on “Hallucinations,” @ High torque totally enclosed motor. 

ni- jointly sponsored by the AAAS and the @ Build it up with accessories for large scale work and 
rs Committee on Research of the American temperature control. 
‘tie Psychiatric Association, was held on 27 @ Grows with your requirements. 

and 28 Dec. 1958 as scheduled, with @ Unit can be easily taken apart for cleaning. 
rai only a few minor changes in the program. | iy For specifications and details, request Bulletin FE-1000 
hes A faithful audience of about 150 demon- 
al strated keen interest, and discussions 
oil from the floor were interesting and in- | 

so | formative Liat h 7 CHLORIDOMETER™ «A All of the participants were gratified it has an end-point . . . the 
alls by the reception accorded the sympo- | will find it more quickly, accurately, automatically 
des sium. Individual papers were uniformly 
a excellent, representing an appropriate | DIVERSIFIED NOW FOR ALL CHLORIDE 
Bs blend of new experimental findings, clins | The CHLORIDOMETER uses TITRATION APPLICATIONS! 

ical observations, theoretical considera- | chtiin sukementin ian xt r 
e. tions, and philosophical overview. _ pre-set increment of indicator IN 6 STEPS AND IN LESS THAN 60 SECONDS ch- 8, é to! o current. SET ADJUSTABLE POINTER WHEN TIMER STOPS 
fors Louis Jotyon WEst, TO 10 DIVISIONS ABOVE RESET TIMER AUTOMATICALLY, 
P Program Chai The only automatic chloride _\NDICATING POINTER TO ZERO RECORD SECONDS 
ally g shairman | : 

titrator with these features: 
: | @ Accessory reads directly in mil- 

ning Agriculture (Section O) ec gaa 
har- . } @ Recorder plots entire titration 
r of - . curve 
mit Section O presented a two-day sym- @ Electrodes interchangeable in 
Cla- posium program on “Water and Agri- easily removed assembly 
bert culture” at the Willard Hotel, 29 and © Two-year warranty 
Om 30 December. The symposium consisted 0 ee es 
tary of four half-day sessions: (i) “Water for Se ee i 

wy. fe: (ii) “W 9, fess @ Nomograph gives chloride con- 
aS uture”’; (ii) ater sources ; (iii) centration without calculating 
‘Water planning and use”; and (iv) @ 60-page Chloridometer Manual 
“Water control.” There were four prin- contamss complete operating SS ; structions and new procedures 
cipal speakers at each of the four ses- Stes : . @ Lowest price includes all equip- @ @ ® 

nded sions; each speaker was selected because ment for operation f hi a heel h : : PLACE SAMPLE TURN SWITCH TURN SWITCH SELECTED 
Pre- d 11s competence In anc ing the as- @ Immediate delivery from stock 14 position TO "ADJUST" (No.l) © TO"TITRATE" (No.2) TITRATION RANGE 
orge signed topic and his recognized status as 

Nedi- an expert in this field. There was a dis- ACCURACY: + .5%, better than + .1% under optimal conditions. 
cem- cussion leader for each session, and much ; : 
1 pa- interest was indicated by the participa- SENSITIVITY : 0.25 microequivalent. 

rt, It tion of the audience in these discussions. SAMPLE SIZE: 0.01 ml or more of serum with +.5% accuracy, smaller amounts with dimin- 
pkins The attendance averaged about 150 to ishing accuracy. 

tlem- 173 per session, totaling about 600 for PRICE: Complete as shown and ready for operation with 1 set of silver electrodes, 1 oz. silver 
‘town the four sessions. wire, 2 stainless steel vial racks, 3 vials powdered gelatin reagent, polyethylene spray bottle, 
John This symposium was arranged by Roy cleaning kit, instrument cover, instruction book and Chlorograph. $498. 

ngton } D. Hockensmith, chairman of Section O | | «Designed by E. Cotlove, H. V. Trantham and R. L. Bowman, National Heart Institute, 
and and a vice president of the AAAS. The Bethesda, Maryland. 
ies of general objective of Section O—to at- Bulletin 4-2000 

sity), tempt to serve scientists interested in 
on on agriculture in ways not provided by the SS ; ge 8 mee | or Precision Instruments * Laboratory Apporotus 
edical individual societies—was well served by 

‘ : ,. this program. It crossed the boundaries LABORATORY GLASS & INSTRUMENTS COR 
in. the of many scientific disciplines and _pro- 514 West 147th Street * New York 3 
owing vided for interchange of information Telephone: ADirondack 4-2626 
ociate throughout the entire field. 
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The Section O program was cospon- 
sored by Section E (Geology and Geog- 
raphy) and by the following societies 
and organizations: American Geophys- 
ical Union, American Meteorological 
Society, American Society for Horticul- 
tural Science, American Society of Agri- 
cultural Engineers, American Society of 
Agronomy, American Society of Civil 
Engineers, Gamma Sigma Delta, Geo- 
logical Society of America, Society of 
American Foresters, and Soil Conserva- 
tion Society of America. 

At the business meeting, on 29 Decem- 
ber, announcement was made of the se- 

lection of R. E. Hodgson as chairman of 
Section O for 1959 and as a vice presi- 
dent of AAAS. Hodgson is director of 
animal husbandry research for the Agri- 
cultural Research Service, U.S. Depart- 
ment of Agriculture, Beltsville, Mary- 
land. He has accepted responsibility for 
developing the Section O program for 
the Chicago meeting of December 1959. 
The topic approved for that program is 
“Germ Plasm Resources in Agriculture: 
Development and Protection.” This pro- 
gram will consist of a symposium of four 
to six half-day sessions, with individual 
topics presented by outstanding scientists. 

... NEW SINGLE-PAN = 

ANALYTICAL BALANCE 7 

(Substitution Weighing Principle) 

18” x 1142” x 1734” 
ee the convenient positioning of the 

controls on this balance to eliminate 
fatigue . . . the recessed, glare-free reading 
seale at the rear of the weighing chamber— 
located in the same field of vision as the 
removable pan ... the easily accessible com- 
partment in the base which houses the 
built-in weights and accessories, protecting 
them from fumes and dust. This construc- 

Capacity—200 g. 

Sensitivity—0.1 mg. 

Precision—+ .05 mg. 

Optical Scale Range— 
110 mg. 

1 Scale Division—1 mg. 
tion also eliminates torque action on the Readability—.05 mg. 
beam. These are but a few of the many out- 
standing features of the Monopan—an easy- 
to-operate instrument built for years of 
trouble-free service with consistently ac- 
curate results. Write for detailed brochure. 

Damping—Air 

Taring Device—up to 26 g. 

B-1370X Monopan, as illustrated, complete with built-in adjust- 
able transformer for 110-220 volt A.C. (fully assembled) $890.00 

SCIENTIFIC GLASS 

APPARATUS CO., INC. 

BLOOMFIELD, NEW JERSEY 

Literature 
Sent on 
Request 

@ aoparatus 
@ instruments 
@ chemicals 
@ glassware 
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The retiring chairman of Section O, 
Roy D. Hockensmith, has been elected 
to a four-year term as committeeman- 
at-large. 

Howarp B. SpracueE, Secretary 

Society for Industrial 

Microbiology (P2) 

The Society for Industrial Microbiol- 
ogy and its Washington section, with co- 
sponsorship of Section P, on 27 Decem- 
ber presented contributed papers in the 
field of deterioration prevention, on sub- 
jects ranging from fundamental studies 
to successful application. Walter N, 
Ezekiel (Bureau of Mines) presided. 

Dorothea E. Klemme and John M. 
Leonard (Naval Research Laboratory) 
found uptake of phenylmercuric acetate 
by spores of Aspergillus niger too great 
for monolayer adsorption and too tena- 
cious for multilayer deposition, and they 
postulate efficient transportation inward, 
Reporting on “Electrophoresis of fungus 
spores,” Patrick J. Hannan (Naval Re- 
search Laboratory) noted changes in ve- 
locity of A. niger spores from various 
treatments; the spore surface may be a 
starch, perhaps amylopectin. W. M. Be- 
juki, P. B. Marsh, and C. J. Wessel 
(Prevention of Deterioration Center) 
surveyed fungi in specification tests, con- 
sidering choices of organisms, their avail- 
ability and identity, ease of handling, 
and personnel safety. Field service tests 
on “Tetrachlorophenol as an effective 
fungicide for paint” were reviewed by S. 
Shapiro (Engineer Research and Devel- 
opment Laboratories). On wood build- 
ings in the Canal Zone, paint containing 
4-percent tetrachlorophenol is relatively 
free of fungus fouling after more than 
31% years, while untreated control paint 
surfaces showed fungus growth in 6 
months and needed repainting within | 
year. 

“Microbiology in Outer Space Re- 
search” was the subject of a symposium 
and panel discussion on 28 December, 
cosponsored by Section P, the American 
Institute of Biological Sciences, and the 
American Astronautical Society. Orr E. 
Reynolds (director, Office of Sciences, 
Office of the Assistant Secretary of De- 
fense) was chairman. 

Under “Microbiologic hazards to 
equipment reliability,” Walter N. Ezekiel 
cited failures from fungus growth and 
corrosion in electrical and electronic ele- 
ments of military equipment during 
World War II, suggested that similar at- 
tack on units for space vehicles or asso- 
ciated ground equipment might make 
them unreliable, and indicated preven- 
tive measures. R. D. Gafford (Martin 
Company, Denver) discussed “Algal re- 
search in space problems,” considering 
algae for regenerating oxygen from cat 
bon dioxide in a sealed space cabin with 
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), Greater Accuracy Throughout 
d . Sie , 
* a Series of Injections: 

” NEW! cenco° ogee ono e } 
| SYRINGES 

Mobile Laborator | oa y CHANEY ADAPTORS 
q 

ol: 4 With a Chaney Adaptor on a 
O: Hamilton Syringe you can easily 

For science teacher demonstrations | maintain accuracy of 1/10 of one 
nik = in different locations, any | A wees he a | vantage point. Moves quickly. percent throughout a series of liquid 
ibs ed Equipped with gas, electric deliveries, making your repetitive 
- | ie \ ge pane Sahand dow injections for analysis and study fast 
N. y oe panel. Roomy storage ...reliable and accurate! 

a 0 ; abe ype ny | : A Chaney Adaptor gives precise 
M. i Formica top. : =) delivery of a precalibrated quantity 
= Write for = of liquid. Adaptors are available on 
Y) full details. ae . , 

site = (1) the Hamilton Glass Beta Shielded 
ea o . EACH ae Syringes, (2) the Hamilton Micro- 
a; i $295.00 | liter Syringes, and (3) as separate 
hey i | units on medical syringes. 
nie Syringe sizes: 30cc to .0Scc. 
gas “—§ = | Order direct, or write today for 
Re- ee literature and prices! 
ve- Cenco, the leading manufacturer of instruments for laboratories | 

- CENTRAL SCIENTIFIC CO. | HAMILTON COMPANY, INC. 
ve a 1718-M IRVING PARK RD. + CHICAGO 13, ILL. 
Be- ® Boston @ Bacto © Santa Clara Los Angeles « Tulsa DEPARTMENT K 

assel F Houston @ Toronto © Montreal © Vancouver ¢ Ottawa 1134 WHITLEY STREET @ WHITTIER, CALIFORNIA 
ter) A Complete Line of Precision, 
con- Radiochemical Handling Equipment 
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A NEW HIGH GAIN 

NON-OVERLOADING 

LINEAR 

AMPLIFIER 
WITH : 

Fung hoe 

CONSTRUCTION 

Eldorado’s new Model LA-600 
Linear Amplifier is a pulse ampli- 
fier designed for nuclear laboratory 
use. Patterned after the ORNL 
DD-2, the LA-600 incorporates a 
number of additional circuit and 
operational features. 
Key feature is the use of Eldorado’s 
unique building block construction. 
Major -sections of the circuit are 
plug-in packages. Characteristics of 
the instrument can be altered by 
simply changing modules. In ad- 
dition to the circuit flexibility, 
modular construction reduces 
weight and size, facilitates modifi- 
cation and maintenance, and min- 
imizes obsolescence. 

col 
BRIEF SPECIFICATIONS, LA-600A* 

MAXIMUM 
VOLTAGE GAIN 50,000 

GAIN STABILITY 0.25% per week 
OUTPUT VOLTAGE Maximum — +140V 

OUTPUT LINEARITY Integral — 0.15% 
OVERLOAD 1000x Overload — 
RECOVERY 20 microseconds 

200x Overload — 
7 microseconds 

OUTPUT PULSE Pulse Width — 
CHARACTERISTICS 1.2 microseconds 

Rise Time — 
0.2 microseconds 

INPUT POWER 115/230 V, 
50/60 cycles ac 

PRICE LA-600A — $595.00 
LA-600B — $895.00 
LA-600C — $650.00 

*The LA-600B includes an integral/dif- 
ferential pulse height sefector and has 
1.0 microsecond double pulse resolu- 
tion. The LA-600C is designed for use 
with Eldorado Model PA-400 Multi- 
channel Pulse Height Analyzer. 

Eldorado technical representatives 
are located in principal areas. For 
the name of your nearest represent- 
ative and complete technical infor- 
mation, please address Dept. $2, 

Etidorado 

Etilectronics 
2821 10th ST., BERKELEY, CALIF. 

See us at the Atom Fair, 
Cleveland, April 5-10, Booth 811 

solar radiation. Experiments with a pro- 
totype model, in which a high-tempera- 
ture alga and mice were used as subjects, 
suggest that a gravity-independent sys- 
tem can be constructed. 

R. W. Krauss (University of Mary- 
land) described 1- by 3-inch cylinders 
devised to use yeast in evaluating outer- 
space environments; CO, pressure from 
growth of the yeast was to be recorded 
and signaled down from the Navy satel- 
lites. “Survival of microorganism spores 
exposed to high vacuum” was reported 
by A. E. Prince and S. Bakanauskas 
(Wright Air Development Center), who 
found that fungus and bacterial spores, 
after freeze-drying and up to 32 days 
under simulated high-altitude vacuum 
conditions, could still germinate and 
produce normal growth. A paper on 
“Sterilization of space vehicles” was not 
given as scheduled, since C. P. Sonett 
(Space Technology Laboratories) could 
not attend. 

In a panel discussion, the speakers 
mentioned were joined by Fred A. Hitch- 
cock (Ohio State University), Frank 
Fremont-Smith (Josiah Macy, Jr. Foun- 
dation) and Dean Burk (National Can- 
cer Institute). There were questions 
from the audience on the possibility of 
dangerous mutations developing in space 
and on whether microorganisms might 
have spread life through interplanetary 
distances. Less speculative discussion cov- 
ered, for example, the higher rate and 
efficiency of a thermophilic Chlorella in 
oxygen production; problems involved in 
using several systems of microorganisms 
for converting wastes to nutrients suitable 
for algae; and problems involved in pro- 
viding aeration and a balanced diet for 
personnel on space flights. It was agreed 
that the many microbiological problems 
involved required expanded and con- 
tinuing research and that such research 
might become possible with considerably 
increased support, such as up to $1 mil- 
lion to $2 million a year for at least 10 
years for the work with algae. Orr Rey- 
nolds volunteered to convey this recom- 
mendation from the panel to the Ad- 
vanced Research Projects Agency of the 
Department of Defense and to the Na- 
tional Aeronautics and Space Adminis- 
tration. 

The society joined the American As- 
tronautical Society in cosponsoring the 
symposium arranged by the American 
Physiological Society, “Man and His En- 
vironment in Space: Part II, The Closed 
Ecological System.” John D. Fulton 
(School of Aviation Medicine, Ran- 
dolph Field) discussed survival of mi- 
croorganisms under simulated Martian 
conditions. Other papers provided data 
—from balloon stratosphere flights, sub- 
marine experience, and laboratory stud- 
ies—on further problems in recycling 
materials under sealed-cabin conditions 
for long space flights or extraterrestrial 

Scientific Texts 

Expansion Machines for 

Low Temperature 

Processes 

By S. C. COLLINS and R. L. 
CANNADAY. This is a brief 
description of the development 
of expansion machines for re- 
frigerative purposes and of 
their application to many low 
temperature processes. (Oxford 
Library of Physical Sciences) 
53 illustrations. $3.00 

Statistical Theory of 

Irreversible Processes 

By ROBERT KARL EISEN- 
SCHITZ. Micro-physical the- 
ories of macroscopic irreversible 
processes have now acquired a 
common and secure foundation 
in the principles of dynamics. 
This volume presents topics 
that have not been connected 
previously as special instances 
of a general theory and links 
the basic assumptions of the 
theory to macroscopic phe- 
nomena. (Oxford Library of 
Physical Sciences) $2.00 

A History of Technology 

Volume V, 
The Late Nineteenth Century, 

c. 1850 to c. 1900 

Edited by CHARLES SINGER, 
E. J. HOLMYARD, A. R. 
HALL, and TREVOR I. WIL- 
LIAMS. This final volume in 
the series deals with such topics 
as: food production, the steel 
industry, petroleum, electricity, 
chemicals, ship-building, aero- 
nautics, fabrics, ceramics, print- 
ing, and _ photography. 

Illus. $26.90 

Coordinate Geometry 

with 

Vectors and Tensors 

By E. A. MAXWELL. This 
textbook combines a traditional 
course on three-dimensional co- 
ordinate geometry with vec- 
tors, rather detailed treatment 
of tensors, and work on the 
general quadric that introduces 
some techniques of matrix al- 
gebra. Text figures. $4.00 

At all bookstores 

OXFORD UNIVERSITY PRESS, Inc. 
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habitation. The speakers agreed gen- 
erally in suggesting the need for much 
more research and multidiscipline ap- 
proaches. 

WaAtteER N. EZEKIEL, 
Program Chairman 

Education (Section Q) 

The Washington program of Section 
Q was one of the most extensive in sev- 
eral years. Two sessions were cospon- 
sored by Section Q and the Council for 
Exceptional Children; two more were 
sponsored jointly by Section Q and the 
American Educational Research Asso- 
ciation. The teaching societies had their 
usual fine programs, which featured 
speakers, panels, symposia, and field 
trips to many points of interest. One of 
the symposia, on the National Defense 
Education Act, drew a substantial audi- 
ence and was followed by a lively dis- 
cussion. 
There were five sessions for contrib- 

uted papers. The papers were of excel- 
lent quality and dealt with a wide range. 
of significant problems. Attendance at all 
sessions was the best to date. The topics 
covered ranged from current concerns 
such as television in education and the 
education of exceptional children to the 
more traditional problems of general 
curriculum in science fields. 

Harry Cunningham gave an excellent 
vice-presidential address devoted to a 
consideration of some of the factors 
which have influenced the development 
of science education. A short business 
meeting was held, and the possibilities 
for planning interdisciplinary symposia 
were considered. 

Hersert A. SMITH, Secretary 

Academy Conference (X1) 

The several sessions of the 1958 an- 
nual meeting of the Academy Confer- 
ence were held in the Shoreham Hotel 
on 28 December. The executive com- 
mittee held a breakfast meeting at 7:00 
A.M. to discuss items of importance at the 
executive-committee level and to coordi- 
nate plans for the day. The 9:00 a.m. 
business session of the conference was 
opened by the president, John A. Yar- 
brough (North Carolina). During the 
business meeting Walter Peterson, of the 
National Science Foundation, discussed 
the foundation’s support for science edu- 
cational projects of academies of science. 
In addition, the reports of committees 
and delegates were received. 

Officers for 1959 were elected as fol- 
lows: retiring president, John A. Yar- 
brough; president, A. M. Winchester 
(Florida); president-elect, John G. Ar- 
nold, Jr. (New Orleans); secretary- 
treasurer, E. Ruffin Jones (Florida); 
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Vicia faba root tip radioautograph 
shows Tritiated Thymidine in nuclei. Courtesy of 
Dr. P. S. Woods, Brookhaven National Laboratory. 

TRITIATED 

THY MIDINE 

The ideal tool for investigating cell formation and turnover, 

genetic patterns, effects of intra-cellular radiation and growth 

inhibition in neoplasms. 

Taylor, J. H., Woods, P. S., and Hughes, W. L. Proc. Natl. Acad. Sci. 
U. S. 43, No. 1, 122 (1957). © Bollum, F. J. and Potter, V. R. J. Am. 
Chem. Soc. 79, 3603 (1957). 

Stable Radioactive Label—Half life 122 years 

Pure Beta emitter at 0.018 mev. (max.) 

High Resolution in Radioautographs 

High Specific Activity—0.36 to 3.0 curies/mM 

Rapid Incorporation into DNA 

Available Immediately: 

Radiochemically pure tritiated thymidine 

in sterile aqueous solution. 
Standard vials with specific activity 

of: 0.36 c./mM, 1.88 c./mM, and 3.0 c./mM: 

5 me (1 me./ml.) 

0.5 me. (1 me./ml.) 

250 pe. (0.5 me./ml.) (No AEC License 

required) 

Also in stock 
Tritiated Adenosine 
Tritiated Cytidine 
Tritiated 2-Deoxy-D- 

Ribose 
Tritiated Uridine 
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H-100 Series with Solvent 
or Acid Storage Cabinet 

Best Answers 

from 

METALAB 

You are planning recommendations 

for new laboratory equipment and 

furniture. You need catalogs, latest 

designs and prices. 

You need equipment to add to 

present facilities, and are seeking 

competent advice and help on instal- 

lation and engineering aspects. 

You know what you want, have the 

space for it, but are faced with the 

question of cost. Can you manage it 

within the budget? 

There is a best answer to your lab- 

oratory problem. METALAB advi- 

sory, planning and engineering 

services covering budgets, design, 

materials, space and time are yours 

without obligation. 

For prompt, best answers to many 

of your questions, write or call for 

the new METALAB catalog con- 

taining helpful ideas and informa- 

tion on laboratory planning and 

modernization. 

METAL A B Spejment Conary 

DIVISION OF NORBUTE CORPORATION 

289 Duffy Avenue ¢ Hicksville, L.I., New York WElls 1-3100 

and archivist, Clinton L. Baker (Ten- 
nessee ). 

At this meeting the Academy Confer- 
ence inaugurated a junior academy ses- 
sion which ran concurrently with the 
regular afternoon senior academy ses- 
sion. The former was ably conducted 
by Elnore Stoldt (Illinois). The junior 
academy session was offered to present 
the adult approach for senior members 
interested in, or concerned with, junior 
academy work and for those who antici- 
pate beginning such work. The concur- 
rent senior academy session was presided 
over by the newly elected president, A. 
M. Winchester. The topic under con- 
sideration was “The Academy Move- 
ment: Past, Present, and Future.” 

The dinner meeting was under the 
chairmanship of Thelma C. Heatwole 
(Virginia). The speaker at the banquet 
was John A. Yarbrough. His topic was 
“A New Day for Science?” Honored 
guests included L. H. Snyder and Paul 
Sears, former presidents of the AAAS. 

Joun G. ArNoxp, Jr., Secretary 

Conference on Participation 

of Women in Science (X2) 

Featuring an address by Arthur S. 
Flemming, Secretary of Health, Educa- 
tion and Welfare, approximately 150 
women participated in a conference on 
the problems of women in science, spon- 
sored by the American Association of 
Scientific Workers and Sigma Delta 
Epsilon. Flemming’s address stressed the 
fact that technical manpower shortages 
could not be overcome without the full 
participation of the female population. 
Barriers to technical and graduate train- 
ing result from outmoded and _inde- 
fensible double standards maintained by 
educational institutions and industry de- 
spite the grave implications of the hu- 
man resources problem. Suggesting that 
a spirit of real urgency was required to 
solve the problem, Flemming offered the 
support of the Department of Health, 
Education, and Welfare for programs 
aimed at increasing the participation of 
women in science. 

Discussing early training, Elizabeth 
Wood, of Bell Research Laboratories 
and former president of the American 
Crystallographic Association, said that 
instruction and example operate to con- 
vince girls that they are incapable of sci- 
entific activities and that this continues 
to affect their efforts even after they 
have chosen graduate careers in science. 
Anne Steinman, of Hofstra College, re- 
ported a study of 50 career-educated 
women, showing a general tendency to 
regard employment as a mere prelude 
to homemaking. Concealed influences 
from parents and husbands are strong 
contributors to a current retreat from 
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. careers for women. Additional causes i M1 
were sought by Annabelle Motz (Uni- | 
versity of Maryland) in the conflict be- r- 

: tween the role of women and the role 
of scientist. 1e 
Working panels on various phases of 

d the problem presented numerous specific 
recommendations to the conference. 

at These were referred to a continuations Model 3101 
“a committee (secretary, Dr. M. V. King, ———— 
“6 Brooklyn Polytechnic Institute), with in- ° 
“s structions to publish the verbatim con- 
a ference records and arrange for future 
od sessions. 
A Rosert J. RuTMAN, 

: Program Chairman n- = 
/e- 

r Conference on 

fe Scientific Manpower (X8) 

vas The conference program this year was 
‘ed devoted to the theme, “The Employ- 4 
aul ment Situation for Scientists and Engi- 

neers in 1959.” Nine papers were deliv- 
ary ered at the two conference sessions on 

December 30. 
Henry A. Barton, chairman of the, 

Scientific Manpower Commission, pre- YY 
sided at the morning session. Henry H. L J 
Armsby (U.S. Office of Education) pre- P a s 

S. dicted some increase in baccalaureate recision 
ca- and master’s degree graduates in sci- : Ae 
150 ence and engineering in 1959 and little P < A | 
on change in the number of doctor’s de- ug In mp ifiers, 

on- grees granted. Frank S. Endicott of \ 2 
of Northwestern University showed that in- Function Generators, 
elta dustry will step up its campus recruit- 
the ing program. Phil N. Scheid of Hughes | | 
ages Aircraft and Clarence H. Linder of Gen- | Mu tip lers, 
full eral Electric Company, in two well-pre- | 
ion. pared papers, emphasized the growing | Power 
ain- industrial requirements for well-qualified | 
nde- scientists and engineers, particularly for Su lies 
1 by engineers with broad training and scien- | pp New Donner computer and control elements 
 de- tists trained to the doctorate level. Some | are designed to simplify the job of the analog 
hu- doubt was expressed that educational in- | systems engineer. 
that stitutions will be able to train the num- | i om or sei 
d to bers desired by industry. Ray C. Maul you are interested in expanding the capac- 
| the oe peste Association) ee | ity : your analog ea no gsi what 
alth, sented the estimated requirements o make or size, Constructing a special purpose 
rams higher education for mo faculty and | computer, or erecting an analog control loop, Donner analog systems 
n of was not optimistic that requirements can components will perform a precision job at an economical price. 

be met without serious deterioration of | Typicallie| hr aputlicenicaia ee 
beth uality. ' eg oe 
ories i The afternoon session was chaired by | the chopper stabilized amplifier 
rican G. E. Arnold of the Engineering Man- | shown above are de gain in ex- 
that power Commission. Robley Winfrey of | cess of 50 million; maximum off- 

con- the U.S. Bureau of Public Roads struck | set of a unity inverter, less than 
f sci- a more optimistic note in stating that 100 pv/day; drift of unity inte- 
inues large numbers of additional engineers 2 grator, less than 100 pv /sec; phase 
they would probably not be required in the shift of unity inverter, less than 

ence. state and local highway departments as ae eat V kc. Price of this 
e, Te- the result of the expanded highway pro- val amplifier is only $230 or Donner plug-in amplifiers 
cated gram. N. J. Oganovic (U.S. Civil Serv- | $115 per channel. Even lower in rack-mount configuration 
cy to ice Commission) expected that the Fed- prices on quantity sales. 
elude eral Government would be able to at- 
chat sis "3 ” Your nearby Donner engineering representa- SCIENTIFIC 
ences tract “its proportionate share” of the Siewilibe benny 10 sensienen witht cuaatene 
trong new graduates with present employ- COMPANY 

: : oe applications data or you may write us here 
from ment incentives. William H. Chartener in Concord if you choose. Please address CONCORD, CALIFORNIA - 

of McGraw-Hill publishing Company | pept. 502 Phone MUlberry 2-616] Cable “DONNER” 
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ANNUAL REVIEW OF 

ENTOMOLOGY 

Insect Blood Cells 
Culture of Insect Tissues 
Pheromones (Ectohormones) in Insects 
Insect Pigments 
Taxonomic Problems with Closely Related Species 
Ecology of Cerambycidae 
Biology of Aphids 
The Biology of Parasitic Hymenoptera 
Bioclimatic Studies with Insects 
Ethological Studies of Insect Behavior 
Experimental Host-Parasite Populations 
Biological Control of Weeds with Insects 
Microbial Control of Insect Pests 
On the Mode of Action of Insecticides 
Biological Assay of Insecticide Residues 
Deciduous Fruit Insects and Their Control 
Seed Treatment as a Method of Insect Control 
Fleas and Disease 
Insects and the Epidemiology of Malaria 

$7.00 postpaid (U.S.A.) ; $7.50 postpaid (elsewhere) 

ANNUAL REVIEWS, INC. 

231 Grant Avenue, Palo Alto, California 
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LOW COST PUMP 

for Laboratory Use 

e Pumps Liquids, 

Gases, Slurries 

e No stuffing boxes 

e No shaft seals 

e No check valves 

e Non contaminating 

The New “Kinetic Clamp" Pump 

Operates by the action of radial arms successively pressing ona 
loop of flexible tubing. The mechanism clamps one arm against 
the tubing while the next arm descends to clamping position. 
Previous clamping arm then raises to permit tubing to assume 
its normal shape and again fill with liquid being moved. 

Standard types of laboratory tubing in a wide range of 
materials provide a pumping member for almost any liquid, 
slurry or gas. Tubing can be changed quickly eliminating 
necessity of cleaning pump. There is no danger of corrosion 
or contamination. 

Pumps can be furnished with motor or for driving from 
laboratory stirring motor. Write for literature and prices. 

SIGMAMOTOR, INC. 

46 N. Main Street e Middleport, N.Y. 

RESEARCH INDUSTRIAL 
MODEL MODEL 

LABORATORY 
MODEL —? 

Cambridge pH Meters 

The three portable models illustrated above incorporate new 
and important advantages. A.C. line operation eliminates 
battery nuisance. Laboratory and Research models use 
electron-ray tube for precise null-point indication. Indus- 
trial model is direct-reading, continuous-indicating; rug- 
gedly built for plant use. 

Accuracy: Research .02 pH, Laboratory .05 pH, Industrial .10 
pH, Cambridge pH equipment also includes singie- and multi- 
point indicators and recorders. Send for Bulletin 910-M. 

CAMBRIDGE INSTRUMENT COMPANY, INC. 
3556 GRAND CENTRAL TERMINAL, NEW YORK 17, N.Y. 

Pioneer Manufacturers of 

PRECISION INSTRUMENTS 
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presented a comprehensive review of 
available short-run indicators of de- 
mand-supply relationships in scientific 
manpower. He concluded that present 
indications are that the market is again 
growing tight; the demand paralleled 
general business conditions in 1957 and 
early 1958. Finally, Irving H. Siegel 
(Council of Economic Advisers) noted 
some aspects of the intimate relation- 
ship between the market for scientists 
and engineers and government policy. 

Papers of the conference were of uni- 
formly high quality this year. They will 
be published by the National Science 
Foundation and should be available for 
distribution in limited numbers by 
March. 

Tuomas J. MILts, 
Program Chairman 

Washington Academy 

of Sciences (X19) 

A symposium on “Extramural Science 
Programs of the Federal Government” 
was arranged by the Washington Acad- 
emy of Sciences for the 125th meeting 
of the AAAS. Since Washington is unique 
in being the center of federal scientific 
activity, it was felt in planning this sym- 
posium that a most useful contribution 
on the part of the Washington Academy 
of Sciences would be to have representa- 
tives of the principal agencies of the 
Federal Government describe some as- 
pect of the research supported by them. 
Since many who attend the AAAS meet- 
ings have conducted research under fed- 
eral support, or may wish to, it appeared 
that the aspect that would be of most in- 
terest to the greatest number would be 
the extramural science programs each 
agency sponsors. By “extramural” science 
programs is meant programs that are 
conducted outside the physical facilities 
of an agency staffed predominantly by 
nonfederal employees. This covers schol- 
arships, fellowships, grants, grants-in-aid, 
loans, contracts, and cooperative pro- 
grams. 

It was impossible in the time allotted 
this session to include a description of 
every extramural program now in effect 
in the Federal Government. Selected, 
rather, were the six federal agencies 
which together support the majority of 
extramural research and science educa- 
tion programs in the country. These 
agencies and their spokesmen were as 
follows: National Science Foundation, 
Robert B. Brode, associate director for 
research; National Institutes of Health, 
C. J. Van Slyke, deputy director; De- 
partment of Agriculture, Byron T. 
Shaw, administrator, Agricultural Re- 
search Service; Department of Defense, 
George D. Lukes, executive secretary, 
Defense Science Board, Office of the 
Assistant Secretary of Defense for Re- 
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search and Engineering; Atomic Energy 
Commission, Charles L. Dunham, di- 
rector, Division of Biology and Medi- 
cine; and National Aeronautics and 
Space Administration, Ira H. Abbott, 
assistant director of research. A. T. Mc- 
Pherson, president of the Washington 
Academy of Sciences, presided. 

It is anticipated that proceedings of 
the symposium will be published and 
will be made available through the sec- 
retary of the Washington Academy of 
Sciences. 

GeorceE W. Irvine, Jr., 
Program Chairman 

Meetings 

Latin American Chemistry Congress 

During the seventh Latin American 
Congress of Chemistry, to be held in 
Mexico City from 29 March to 3 April, 
a special program has been planned for 
the afternoons of 1 and 2 April, when 
there will be a Symposium on Recent 
Progress in Organic Chemistry. This 
program will consist of 1-hour lectures 
by the following speakers: D. H. R. 
Barton, Imperial College of Science and 

1000 

Select the new 

ISSUE-TER 

.». for Fast Preparation and Filing 

of Embedded Tissue Specimens! 

TISSUE-TEK—a complete, compact preparation and filing system, 
for histological specimens. Here is a uniform method for process- 
ing, filing and storing embedded tissue specimens. 

SAVES TIME, LABOR AND MATERIAL—Complete prepara- 
tion is handled in a minimum of space. All base molds fit universal 
embedding ring and make perfectly formed blocks ready to mount 
in microtome. No trimming . . . no special mounting required. 
Etched ring margins can be pencil marked with permanent code 
for filing. 

Each unit consists of utility fiber case or de- 
luxe metal cabinet, six molded impact plastic 
drawers, mold release concentrate, and 1000 
‘‘Tissue-Tek'’ embedding rings. Varied size 
aluminum base molds are available to provide 
a modern tissue embedding system. 
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Technology; A. J. Birch, University of 
Manchester; V. Deulofeu, University of 
Buenos Aires; C. Djerassi, Wayne State 
University and Syntex, S.A.; W. S. 
Johnson, University of Wisconsin; F. 
Sondheimer, Weizmann Institute of Sci- 
ence; and G. Stork, Columbia Univer- 
sity. 

The morning sessions during these 2 
days will be devoted to about 20 shorter 
papers dealing with steroids and related 
natural products. Further information 
can be obtained from Dr. Alberto San- 
doval, Instituto de Quimica, Ciudad 
Universitaria, Mexico 20, D.F., Mexico. 

Institute of Radio Engineers 

The rapid strides which have been 
made in the past year in space technol- 
ogy and other major new fields of elec- 
tronics have given a radically new look 

to the program of the 1959 Institute of 
Radio Engineers national convention, 
scheduled for the Waldorf-Astoria Hotel 
and New York Coliseum, 23-26 March. 
Highlighting the 54 sessions will be a 
special evening symposium on 24 March 
at which ten of the nation’s foremost ex- 
perts will discuss “Future Developments 
in Space.” Present developments, too, 
will receive a good deal of attention in 
two additional sessions devoted to space 
electronics. 
Two new entries of unusual interest 

have been included in the program this 
year: a symposium on “Psychology and 
Electronics in the Teaching-Learning 
System,” and a session on “Theory and 
Practice in Russian Technology.” Other 
sessions range over the fields of all 28 
IRE Professional Groups and include 
such timely topics as “Widening Hori- 
zons in Solid State Electronics,” “Fron- 
tiers of Industrial Electronics,” “Man- 

Baird -Atomic 

is FIRST 

SCINTILLATION 

SPECTROMETRY 

‘ 
HiGTOGRAM abd : 4 

co, 3? 

662 kev 

© 80 100 ENERGY (CHANNEL NUMBER) 

and other Atomic Instrument Systems, 
For further information on these 

request B-A Catalog A-2 | 

In the new and highly complex field of radioactivity scintilla- 
tion studies, Baird-Atomic has developed three outstanding 
analytical systems. These Scintillation Spectrometers — the 
first of their kind — offer precision, speed, stability and 
extreme sensitivity for qualitative and quantitative studies of 
gamma-emitting isotopes. 
Baird-Atomic leads the field 

FIRsT 
IN DIFFERENTIAL SPECTROMETRY 
The B-A Single Channel Scintillation 
Spectrometer is the standard of the field 
for differential analysis of gamma-emit- 
ting isotopes. This is a new, all-electronic 
system .. . extremely stable, excellent 
non-overloading characteristics with ut- 
most reliability 

FIRST 
IN AUTOMATIC RECORDING SPECTROMETRY 
The B-A Automatic Scintillation Spec- 
trometer is an exclusive, programmed re- 
cording instrument . . . introducing a 
new concept in automatic data processing 

| to the field of atomic instrumentation... 
| _|*$ 3} providing automatic histogram-plotting 

1°22) . of integral or differential spectra. Record- 

| 

| 

ing unit (not illustrated) can be one of | 
many commercial models. 

FIRST 
IN HIGH SPEED MULTICHANNEL 
DIFFERENTIAL SPECTROMETRY 
The B-A Multichannel Scintillation Spec- 
trometer is the fastest, most stable multi- 
channel analyzer available... 
unsurpassed for analyzing high resolu- 
tion pulse spectra under all counting 
conditions . . . 20 to 120 channels. 

Baird -Atomic, Inc. 
33 UNIVERSITY RD., CAMBRIOGE 38, MASS. Aten" 

| 
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Machine System Design,” and “Military 
Electronics Looks Forward.” A full list 
of sessions, papers, and abstracts will ap- 
pear in the March issue of Proceedings 
of the IRE. 

Exhibit space at the New York Coli- 
seum has been completely sold out, as- 
suring visitors that the Radio Engineer- 
ing Show will provide them with a 
complete display of new apparatus and 
products. Some 850 exhibitors will be 
represented. 

Sterility and Obstetrics Meetings 

The 15th annual meeting of the Amer- 
ican Society for the Study of Sterility 
will be held at the Shelburne Hotel, 
Atlantic City, N.J., 3-5 April 1959. Per- 
sons interested in attending this meeting 
should apply for advance registration 
and a complete program to the secretary, 
Dr. Herbert H. Thomas, 920 S. 19th St, 
Birmingham 5, Ala. The president of the 
society for 1959 is Sheldon Payne, Los 
Angeles, Calif.; the chairman of the Pro- 
gram Committee is Edward O. Reifen- 
stein, Jr., New Brunswick, N.J.; and the 
chairman of the Local Arrangements 
Committee is Luigi Mastroianni, Jr., 
New Haven, Conn. Immediately follow- 
ing the meeting, on 6-8 April, the annual 
clinical meeting of the American College 
of Obstretricians and Gynecologists also 
will be held in Atlantic City, at the 
Municipal Auditorium. 

Forthcoming Events 

March 

20. New Jersey Acad. of Science, an- 
nual, New Brunswick. (H. L. Silverman, 
361 Highland Ave., Newark 4, N.J.) 

23-24. Theory of Fluid Flow through 
Porous Media, 2nd conf., Norman, Okla. 
(C. G. Dodd, School of Petroleum Engi- 
neering, Univ. of Oklahoma, Norman.) 

23-26. Institute of Radio Engineers, 
natl. conv., New York, N.Y. (G. L. Haller, 
IRE, 1 E. 79 St., New York 21.) 

24-27. American Meteorological Soc., 
general, Chicago, Ill. (K. C. Spengler, 
AMS, 3 Joy Street, Boston, Mass. ) 

27-28. Michigan Acad. of Sciences, 
East Lansing. (D. A. Rings, Univ. of 
Michigan, Dept. of Engineering, Ann 
Arbor.) 

27-28. Pennsylvania Acad. of Sciences, 
Gettysburg. (K. Dearolf, Public Museum 
and Art Gallery, Reading, Pa.) 

28. South Carolina Acad. of Sciences, 
Columbia. (H. W. Freeman, Dept. of 
Biology, Winthrop College, Rock Iiill, 
S.C.) 

29-3. Latin American Congress of 
Chemistry, 7th, Mexico D.F., Mexico. (R. 
I. Frisbie, Calle Ciprés No. 176, Zone 4, 
Mexico, D.F.) 

30-31. Third Teratology Conf., Port- 
land, Ore. (D. L. Gunberg, Dept. of Anat- 
omy, Univ. of Oregon Medical School, 
Portland. ) 
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tain this discount 

TRANSPORTATION 
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PHOTOVOLT Photoelectric 
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optical rotation, eliminating strenuous peeri 
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BLICKMAN 

VACUUM DRY BOX 

Designed for safe handling of 
radio-isotopes, reactor fuel con- 
taining Plutonium or U233 and 
other hazardous substances. With 
air-lock, it can be sealed to create 
a vacuum. Fabricated of stainless 
steel plate—34” long x 26” high x 
24” wide at base. Air-lock meas- 
ures 18” x 12”. Send for Techni- 
cal Bulletin A-2. 

FOR SAFE HANDLING OF 
RADIOACTIVE MATERIALS 

BLICKMAN FUME HOOD 

Originally designed and devel- 
oped for the AEC, this Fume 
Hood assures maximum safety in 
the handling of radioactive ma- 
terials and radioactive isotopes. 
Sturdy 14-gauge stainless steel, 
round corner construction pro- 
vides long life...easy cleaning and 
decontamination. Send for Tech- 
nical Bulletin E-3. S. Blickman, 
Inc., 6902 Gregory Avenue, Wee- 
hawken, N. J. 

BLICKMAN 
LABORATORY EQUIPMENT 

Look for this symbol of quality Blickman-Built 
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30-1. American Orthopsychiatric As- 
soc., San Francisco, Calif. (M. F. Langer, 
1790 Broadway, New York 19.) 

30-12. Bahamas Medical Conf., 7th, 
Nassau. (B. L. Frank, 1290 Pine Ave., W. 
Montreal, Canada. ) 

31-2. American Power Conf., 21st an- 
nual, Chicago, Ill. (N. S. Hibshman, 
AIEE, 33 W. 39 St., New York 18.) 

31-2. Symposium on Millimeter Waves, 
9th, New York, N.Y. (H. J. Carlin, Micro- 
wave Research Inst., 55 Johnson St., 
Brooklyn 1, N.Y.) 

31-5. International Committee of Mili- 
tary Medicine and Pharmacy, 21st session, 
Paris, France. (Comité International de 
Médecine et de Pharmacie Militaires, 
H6pital Militaire, 79, rue Saint Laurent, 
Liége, Belgium. ) 

April 

1-3. American Assoc. of Anatomists, 
Seattle, Wash. (B. Flexner, Univ. of Penn- 
sylvania Medical School, Philadelphia 4.) 

1-4, National Council of Teachers of 
Mathematics, Dallas, Tex. (H. T. Karnes, 
Dept. of Mathematics, Louisiana State 
Univ., Baton Rouge 3.) 

1-4, National Science Teachers Assoc.. 
7th natl. conv., Atlantic City, N.J. (R. H. 
Carlton, NSTA, 1201 16 St., NW, Wash- 
ington 6.) 

1-4, Neurosurgical Soc. of America, 
Hot Springs, Va. (F. P. Smith, 260 Crit- 
tenden Blvd., Rochester 20, N.Y.) 

1-29. World Meteorological Organiza- 
tion, 3rd session of congress, Geneva, 
Switzerland. (WMO, Campagne Rigot, 1. 
avenue de la Paix, Geneva.) 

2-3. Electrically Exploded Wires, conf., 
Boston, Mass. (W. G. Chace, Thermal 
Radiation Laboratory, CRZCM, Geophys- 
ics Research Directorate, Air Force Cam- 
bridge Research Center, Bedford, Mass.) 

2-3. Southern Municipal and Industrial 
Waste Conference, 8th, Chapel Hill, N.C. 
(University Extension Division, Short 
Courses, P.O. Box 1050, Chapel Hill, 
N.C.) 

2-4, Association of American Geogra- 
phers, 55th annual, Pittsburgh, Pa. (J. E 
Guernsey, 9707 Parkwood Dr., Bethesda. 
Md.) 

2-4, Association for Computing Ma- 
chinery, Cleveland, Ohio. (J. Moshman, 
Corporation for Economic and Industrial 
Research, 1200 Jefferson Davis Highway, 
Arlington 2, Va.) 

2-4, Optical Soc. of America, New 
York, N.Y. (S. S. Ballard, Dept. of Phys- 
ics, Univ. of Florida, Gainesville. ) 

3-4, Eastern Psychological Assoc., At- 
lantic City, N.J. (C. H. Rush, Standard 
Oil Co. of New Jersey, Rockefeller Plaza, 
New York, N.Y.) 

3-5. American Soc. for the Study of 
Sterility, Atlantic City, N.J. (H. H 
Thomas, 920 S. 19 St., Birmingham 5, 
Ala.) 

3-5. Cooper Ornithological Soc., Berke- 
ley, Calif. (J. Davis, Univ. of California, 
Hastings Reservation, Jamesburg Route, 
Carmel Valley.) 

5-7. Vaccination against Tuberculosis 
with Non-Living Vaccines, intern. symp., 
Florence, Italy. (D. W. Weiss, Dept. of 
Bacteriology, Univ. of California, Berke- 
ley 4.) 

5-9, American College of Obstetricians 

e 

and Gynecologists, Atlantic City, N.J. (J. 
C. Ullery, 15 S. Clark St., Chicago 3, II.) 

5-9, International Acad. of Proctology, 
11th annual, New York, N.Y. (A. J. Can- 
tor, IAP, 147-41 Sanford Ave., Flushing 
55, N.Y.) 

5-10. American Chemical Soc., 135th, 
Boston, Mass. (M. A. H. Emery, 18th 
and K St., NW, Washington, D.C.) 

5-10. Nuclear Congress, Clevelund, 
Ohio. (S. Baron, Burns & Roe, Inc., 160 
West Broadway, New York 13.) 

6. Paleontological Research Institution, 
Ithaca, N.Y. (R. Harris, 109 Dearborn 
Rd.., Ithaca. ) 

6-7. Chemical and Petroleum Instru- 
mentation, 2nd natl. symp., St. Louis, Mo. 
(H. S. Kindler, Director of Technical and 
Educational Services, ISA, 313 Sixth Ave., 
Pittsburgh 22, Pa.) 

6-8. American Radium Soc., Hot 
Springs, Va. (R. L. Brown, Robert Win- 
ship Clinic, Emory Univ., Atlanta 22, 
Ga.) 

6-8. National Open Hearth Steel Fur- 
nace, Coke Oven and Raw Materials 
Conf., St. Louis, Mo. (E. O. Kirkendall, 
AIME, 29 W. 39 St., New York 18.) 

6-9. American Acad. of General Prac- 
tice, San Francisco, Calif. (M. F. Cahal, 
Volker Blvd. at Brookside, Kansas City 
12, Mo.) 

6-11. Coordination Chemistry, intern, 
conf., London, England. (Chemical Soc., 
Burlington House, London, W.1.) 

8. Evolution of Cell Populations, conf. 
(by invitation), Atlantic City, N.J. (D.C. 
Hetherington, Dept. of Anatomy, Duke 
Univ. School of Medicine, Durham, N.C.) 

8-9. Tissue Culture Assoc., 10th annual, 
Atlantic City, N.J. (D. C. Hetherington, 
Dept. of Anatomy, Duke Univ. School of 
Medicine, Durham, N.C.) 

10-11. Society for the Scientific Study 
of Religion, Chicago, Ill. (W. H. Clark, 
SSSR, Hartford Seminary Foundation, 
Hartford 5, Conn.) 

10-16. Mental Health, 2nd Caribbean 
conf., St. Thomas, Virgin Islands. (Mrs, 
E. L. M. Shulterbrandt, Bureau of Mental 
Health, St. Thomas, V.I.) 

12-13. American Soc. for Artificial In- 
ternal Organs, Atlantic City, N.J. (C. K. 
Kirby, ASAIO, 110 Maloney Bldg., Uni- 
versity Hospital, 3600 Spruce St., Phila- 
delphia 4, Pa.) 

12-14, Atomic Mechanisms of Fracture, 
conf., Cambridge, Mass. (D. K. Felbeck, 
Natl. Acad. of Sciences—Natl. Research 
Council, 2101 Constitution Ave., NW, 
Washington 25.) 

12-15. Neurosurgery, 8th Latin Ameri- 
can cong., Santiago, Chile. (A. Asenjo G,, 
Casilla 70-D, Santiago, Chile. ) 

12-16. American Physiological Soc., 
Atlantic City, N.J. (R. C. Daggs, 9650 
Wisconsin Ave., Washington, D.C.) 

12-16. Fracture, intern. conf., Cam- 
bridge and Dedham, Mass. (Headquar- 
ters, Air Force Office of Scientific Re- 
search, Washington 25.) 

13. Biochemical Cytology of Liver 
(Histochemical Soc.), symp., Atlantic 
City, N.J. (A. B. Novikoff, Dept. of Pa- 
thology, Albert Einstein College of Medi- 
cine, Yeshiva Univ., Eastchester Rd. and 
Morris Ave., New York 61.) 

13-15. Hydraulics Conf. 
Soc. 

(American 
of Mechanical Engineers), Ann 
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Arbor, Mich. (O. B. Schier, ASME, 29 
W. 39 St., New York 18.) 

13-17. American Assoc. of Immunolo- 
gists, Atlantic City, N.J. (C. Howe, 630 
W. 168 St., New York 32.) 

13-17. American Inst. of Nutrition, 
Atlantic City, N.J. (G. M. Briggs, 
NIAMD, Room 9D20, Bldg. 10, National 
Institutes of Health, Bethesda, Md.) 

13-17. American Soc. for Pharmacol- 
ogy and Experimental Therapeutics, At- 
Jantic City, N.J. (H. Hodge, Univ. of 
Rochester, Rochester 20, N.Y.) 

13-18. American Acad. of Neurology, 
Los Angeles, Calif. (J. M. Foley, Boston 
City Hospital, Boston, Mass. ) 

13-18. American Soc. of Biological 
Chemists, Atlantic City, N.J. (F. W. Put- 
nam, Univ. of Florida Medical School, 
Gainesville. ) 

13-18. American Soc. for Experimental 
Pathology, Atlantic City, N.J. (J. F. A. 
McManus, Univ. of Alabama Medical 
Center, Birmingham 3.) 

14-15. Electrical Heating Conf. (Amer- 
ican Institute of Electrical Engineers), 
Philadelphia, Pa. (N.S. Hibshman, AIEE, 
33 W. 39 St., New York 18.) 

14-16. Faraday Soc. (Energy Transfer) , 
Nottingham, England. (Faraday Soc., 6 
Gray’s Inn Sq., London, W.C.1, England.) . 

14-16. Life Span of Animals, 5th 
colloquium on aging, London, England. 
(Ciba Foundation, 41 Portland Pl., Lon- 
don, W.1.) 

14-16. Rheology of the Glassy State 
(British Soc. of Rheology), Sheffield, Eng- 
land. (D. W. Saunders, British Rayon Re- 
search Assoc., Heald Green Laboratories, 
Wythenshawe, Manchester 22, England.) 

15-17. American Assoc. of Genito-Uri- 
nary Surgeons, Absecon, N.J. (W. J. En- 
gel, 2020 E. 93 St., Cleveland 6, Ohio.) 

15-17. American Surgical Assoc., San 
Francisco, Calif. (W. A. Altemeier, Cin- 
cinnati General Hospital, Cincinnati 29, 
Ohio. ) 

15-17. Midwest Benthological Soc., 
annual, Hickory Corners, Mich. (C. M. 
Fetterolg, Jr., Water Resources Commis- 
sion, Sta. B, Lansing 13, Mich.) 

16-18. American Assoc. of Railway 
Surgeons, Chicago, Ill. (C. C. Guy, 5800 
Stony Island Ave., Chicago 37.) 

16-18. Association of South Eastern 
Biologists, Knoxville, Tenn. (H. J. Humm, 
Dept. of Botany, Duke Univ., Durham, 
N.C.) 

16-18. Ohio Acad. of Sciences, Colum- 
bus. (G. W. Burns, Ohio Wesleyan Univ., 
Delaware. ) 

16-30. Engineering, Marine, Welding 
and Nuclear Energy Exhibition, 22nd, 
Olympia, London. (F. W. Bridges & Sons, 
Ltd., Grand Buildings, Trafalgar Square, 
London, W.C.2, England. ) 

17, Current Developments in the Pro- 
duction of High Vacua, symp., London, 
England. (Institute of Physics, 47 Bel- 
grave Square, London, S.W.1.) 

17-18. Nebraska Acad. of Sciences, 69th 
annual, Lincoln. (M. Beckman, Teachers 
College, Univ. of Nebraska, Lincoln. ) 

18-22, American Soc. of Tool Engi- 
neers, 27th annual, Milwaukee, Wis. 
(ASTE, 10700 Puritan, Detroit 38, 
Mich. ) 

19-23. Oil and Gas Power Conf. 
(American Soc. of Mechanical Engi- 
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neers), Houston, Tex. (O. B. Schier, 
ASME, 29 W. 39 St., New York 18.) 
19-24. American Pharmaceutical As- 

soc., annual conv., Cincinnati, Ohio. (R. 
P. Fischelis. APA, 2215 Constitution Ave., 
Washington 7.) 
20-21. Analog and Digital Instrumen- 

tation, 3rd natl. conf. (American Inst. of 
Electrical Engineers), Philadelphia, Pa. 
(N. S. Hibshman, AIEE, 33 West 39 St., 
New York 18.) 
20-22. American Oil Chemists’ Soc., 

spring, 50th anniversary, New Orleans, 
La. (Mrs. L. R. Hawkins, 35 E. Wacker 
Dr., Chicago 1, III.) 
20-22. Boundary Problems in Differ- 

ential Equations, symp., Madison, Wis. 
(R. E. Langer, Mathematics Research 
Center, U.S. Army, 1118 W. Johnson St., 
Madison 6. ) 
20-23. American Urological Assoc., At- 

lantic City, N.J. (S. L. Raines, 188 S. 
Bellevue Blvd., Memphis, Tenn.) 
20-23. International Anesthesia Re- 

search Soc., 33rd cong., Miami Beach, 
Fla. (A. W. Friend, IARS, E. 107 and 
Park Lane, Cleveland 6, Ohio.) 
20-24. American College of Physicians, 

Chicago, Ill. (E. R. Loveland, 4200 Pine 
St. Philadelphia 4, Pa.) 
20-26. International Acad. of Pathol- 

ogy, annual, Boston, Mass. (F. K. Mostofi, 
Armed Forces Inst. of Pathology, Wash- 
ington 25.) 

21-23. American Assoc. for Thoracic 
Surgery, Los Angeles, Calif. (H. T. 
Langston, 7730 Carondelet Ave., St. Louis 
5, Mo.) 
21-25. Psychosomatic Research, 4th 

European cong., Hamburg, Germany. (H. 
Freyberger, II. Med. Univ.—Klinik und 
Poliklinik, Hamburg-Eppendorf, Ger- 
many. ) 

23-24. Molecular Genetics and Human 
Disease, symp., Syracuse, N.Y. (L. I. 
Gardner, Dept. of Pediatrics, State Univ. 
of New York, College of Medicine, Syra- 
cuse 10.) 
23-25. American Assoc. of Pathologists 

and Bacteriologists, Boston, Mass. (R. L. 
Holman, 1542° Tulane Ave., New Orleans 
12, La.) 
23-25. Hawaii Medical Assoc., Hilo. 

(L. McCaslin, 510 S. Beretania St., Hono- 
lulu 13.) 

24-25. American Assoc. of University 
Professors, Pittsburgh, Pa. (R. F. Fuchs, 
AAUP, 1785 Massachusetts Ave., NW, 
Washington 6. ) 

24-25. Georgia Acad. of Sciences, Ma- 
con. (R. J. Martin, Dept. of Geology, 
Emory Univ., Atlanta 22, Ga.) 

24-25. Louisiana Acad. of Sciences, 
Ruston. (G. H. Ware, Northwestern State 
College, Natchitoches, La.) 

25. West Virginia Acad. of Sciences, 
Huntington. (J. D. Draper, Bethany Col- 
lege, Bethany, W.Va.) 

25-26. Population Assoc. of America, 

geons, New York, N.Y. (B. S. Ray, 525 
E. 68 St., New York 21.) 

27-29. Aero Medical Assoc., Los An- 
geles, Calif. (T. H. Sutherland, P.O. Box 
26, Marion, Ohio. ) 

27-30. Physical Chemistry of Extrac- 
tive Metallurgy, intern. symp., Pittsburgh, 
Pa. (AIME, 29 W. 39 St., New York 18, 
N.Y.) 

27-30. Physical Chemistry of Process 
Metallurgy, intern. symp., Pittsburgh, Pa. 
(J. F. Elliott, Room 8-109, Massachusetts 
Inst. of Technology, Cambridge 39.) 

27-1. American Psychiatric Assoc., 
Philadelphia, Pa. (C. H. Hardin Branch, 
156 Westminister Ave., Salt Lake City, 
Utah. ) 

30-1. Eastern States Health Education 
Conf., New York, N.Y. (I. Galdston, New 
York Acad. of Medicine, 2 E. 103 St., 
New York 29.) 

30-1. Youth Conference on the Atom, 

Ist natl., Atlantic City, N.J. (W. Adams, 
Bozell & Jacobs, Inc., 2 W. 45 St., New 
York 36.) 

30-2. American Assoc. for Cleft Palate 
Rehabilitation, Philadelphia, Pa. (D. C. 
Spriestersbach, University Hospitals, lowa 
City, Iowa.) 

30-2. American Goiter Assoc., Chicago, 
Ill. (J. C. McClintock, 1491 Washing- 
ton Ave., Albany, N.Y.) 

30-2. American Physical Soc., Wash- 
ington, D.C. (K. K. Darrow, Columbia 
Univ., New York 27, N.Y.) 

30-2. Kansas Acad. of Sciences, Law- 
rence. (J. O. Harris, Kansas State Col- 
lege, Manhattan.) 

30-3. Student American Medical As- 
soc., Chicago, Ill. (R. F. Staudacher, 430 
N. Michigan, Chicago 11.) 

30-4. American Assoc. for the Study of 
Neoplastic Diseases, Gatlinburg, Tenn. (B. 
H. Sisler, Box 268, Gatlinburg. ) 

Numbers of enterococci in water, sew- 
age, and feces determined by the mem- 
brane filter technique with an improved 
medium. 

An improved medium, M-Enterococcus Agar, 
to be used with membrane filters for detecting 
enterococci in water and other materials is de- 
scribed. The MF procedure yields direct counts of 
enterococci on the filters in shorter time with less 
effort than any other technique reported to date. 
The medium appears 100% selective for enter- 
ococci requiring no special technician skills for 
colony differentiation. 

Slanetz, L. W. and Bartley, Clara H. 
Journal of Bacteriology, 74(5) 59 1-595, Nov., 1957 

Analysis of radioactivity in 
waters — practical laboratory methods. 

surface 

For water ples where ded and dis- 
solved radioactivity must be differentiated, a 
sample (usually 250 ml) is filtered through a 
tared type HA 47mm diameter white, plain,” 
Millipore Filter disc. The filter containing the sus- 
pended solids is dried at 103°C, weighed, 
treated, and counted — preferably after thoron 
daughters have decayed to insignificant values. 

Setter, L. R., Hagee, G. R., and Straub, C. P. 
ASTM Bulletin, No. 227, pp. 35-40, Jan., 1958 

BRIEF #228 

Electron microscopy of magnesium oxide 
particles collected on membrane filters. 

This paper presents data on the effects of 
processing steps required in three different 
methods of transferring magnesium oxide parti- 
cles from Millipore Filters to Formvar-coated 
electron microscope specimen screens. The effects 
of processing for each method were evaluated 
in terms of population density, size distribution, 
and aggregation characteristics of the particles 
so transferred. 

Borasky, R.; & Mastel, B. 
AEC Research and Development Report HW-46722 (un- 
classified) Hanford Atomic Products Operation, Jan., 1956 

Millipore erier 4227 

Determination and measurement of par- 
ticles in city atmospheres. 

A simple, direct and uniform method for 
counting and sizing dust particles in outdoor city 
air and non-workroom areas is described. A 
known volume of air is drawn through a Millipore 
Filter which is then transferred to a microscope 
slide. Immersion oil is used to render the filter 
transparent for Microprojector measuring. 

Jacobs, Morris B., Ph.D., Braverman, M. M., 
Theophil, Charles, and Hochheiser, Seymour 

Amer. Jnl. of Public Health, 47 (11) 1430-33, Nov., 1957 

How can the Millipore filter help you? 

A unique scientific and industrial tool, the Millipore 
Filter has revolutionized many analytical techniques 
and made possible large scale micro-filtration to pre- 
viously unobtainable standards of cleanliness. 

If the removal of small particles from liquids and 
gases is significant in your work, send for complete in- 
formation on how you will benefit from using the 
Millipore Filter. 

4 Left: Millipore Filter. Right: “Dense” analytical filter paper (100X) 
ss 

ore FILTER =| 
size per sq.cm. | 

Providence, R.I. (D. O. Price, Box 630, 
Chapel Hill, N.C.) Send for FREE Sample Filter 

26-29. Industrial Medical Assoc., Chi- ED lore comple information an the MF 
in Il. (L. Arling, 3101 University itti applications in your field of interest. 

ve., SE, Minneapolis 14, Minn. ) . eae I Clip this coupon . . . attach it to your 
27-28. Society of Exploration Geophysi- letterhead ... sign your name... and mail 

ee 
MILLIPORE FILTER CORPORATION 

Dept. S, Bedford, Massachusetts 
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cists, 12th annual midwestern exploration, 
El Paso, Tex. (D. Dawson, Dawson Geo- 
physical Co., Midland, Tex. ) 

27-28. Society of Neurological Sur- I ciel ath tals cin tase cit os 
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May 

1-3. Prevention of Bacterial Resistance 
to Antibiotics, intern. symp., 

| italy. (Segreteria del Simposio, 
Ostetrica e Ginecologica, 
Perugia. ) 

2. Idaho Acad. of Science, Moscow. (E. 
J. Larrison, Sec.-Treas., Dept. of Biologi- 
cal Sciences, Univ. of Idaho, Moscow. ) 

2-3. American Psychosomatic Soc., 16th 

Perugia, 
Clinica 

Policlinico, 

annual, Atlantic City, N.J. (M. Rosen- 
baum, APS, 265 Nassau Rd., Roosevelt, 
NOY 

2-7. Experimental Biology, intern. 
symp. (celebration of Lazzaro Spallan- 
zani), Reggio and Pavia, Italy. (C. Jucci, 
Director, Istituti di Zoologia L. Spallan- 
zani, Universita-Pavia, Palazzo Botta, 
Pavia, Italy.) 

2-9. International Union for Health 
Education of the Public, 4th conf., Dussel- 
dorf, Germany. (M. L. Viborel, 92, rue St. 
Denis, Paris 1°, France.) 

3. American Federation for Clinical Re- 
search, annual, Atlantic City, N.J. ‘ 
E. Schreiner, Georgetown Univ. Medical 
Center, Washington 7.) 

3. Periapical Lesions-Pacific Coast Oral 
Pathology Workshop, Ist annual, Los An- 
geles, Calif. (W. Bullock, Dept. of Pathol- 
ogy, Univ. of Southern California School 
of Medicine, 1200 N. State St An- 
gcles. ) 

, Los 

3-7. American Assoc. of Cereal Chem- 
ists, 44th annual, Washington, D.C. (J. 
W. Pence, AACC, Western Utilization 
Research Laboratories, Albany, Calif. ) 

3-7. Electrochemical Soc., Philadelphia, 
Pa. (Electrochemical Soc., Inc., 216 W. 
102 St., New York 25.) 

3-7, Electrode Processes, symp., Phila- 
delphia, Pa. (Headquarters, Air Force 
Office of Scientific Research, Washington 
4 

3-7. Mechanical Properties of Inter- 
metallic Compounds, Philadelphia, Pa. 
(J. H. Westbrook, General Electric Re- 
search Laboratory, P.O. Box 1088, Sche- 
nectady, N.Y.) 

4. American Soc. for Clinical Investi- 
gation, annual, Atlantic City, N.J. (W 
W. Stead, J. Hillis Miller Health Center, 
Gainesville, Fla. ) 

4-7. American Geophysical Union, an- 
nual, Washington, D.C. (W. E. Smith, 
AGU, 1515 Massachusetts Ave., NW, 
Washington 5.) 

4-7. National Instrumentation Flight 
Test Symp., 5th, Seattle, Wash. (H. T. 
Noble, Boeing Airplane Co., Flight Test 
Station, Wichita 1, Kan.) 

4-8. American Soc. of Civil Engineers, 
Cleveland, Ohio. (W. H. Wisely, 33 West 
39th St., New York 18.) 

5-6. Association of American Physi- 
cians, annual, Atlantic City, N.J. (W. W. 
Stead, vice president, AFCR, J. Hillis 
Miller Health Center, Gainesville, Fla.) 

5-6. Self-Organizing Systems, conf., 
Chicago, Ill. (S. Cameron, ICSOS Con- 
ference Secretary, Armour Research Foun- 
dation, 10 W. 35 St., Chicago 16.) 

5-7. International Scientific Radio 
Union, spring meeting, Washington, D.C. 
(J. P. Hagen, National Acad. of Sciences, 
2101 Constitution Ave., NW, Washington 
25.) 

5-9. Southwestern and Rocky Moun- 
tain Div., AAAS, Laramie, Wyo. (M. G. 
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Anderson, New Mexico College ot Agri- 
culture and Mining, State College. ) 

6-8. American Inst. of Chemists, At- 
lantic City, N.J. (L. Van Doren, Ameri- 
can Inst. of Chemists, Inc., 60 E. 42 St., 
New York 17.) 

6-8. American Pediatric Soc., Buck Hill 
Falls, Pa. (A. C. McGuinness, 2800 Que- 
bec St., Washington 8.) 

6-9. National Science Fair, 10th, Hart- 
ford Conn. (Science Clubs of America, 
1719 N St., NW, Washington 6.) 

6-10. Infectious Pathology, intern. 
cong., Milan, Italy. (A. Janussi, Secretary 
General, via Boccaccio 25, Milan. ) 

7-9. Midwestern Psychological Assoc., 
Chicago, Ill. (I. E. Farber, Dept. of Psy- 
chology, Univ. of Michigan, Ann Arbor.) 

7-9. World Cong. on Agricultural Re- 
search, International Confederation of 
Agricultural Engineers and Technicians, 
Rome, Italy. (CITA, Regional Secretariat, 
86, via Barberini, Rome. ) 

8-10. Uranium, 4th annual symp., 
Moab, Utah. (AIME, 29 W. 39 St., New 
York 18.) 

9-11. International Soc. of Acupunc- 
ture, 10th cong., Paris, France. (SIA, 8 
avenue Franklin Roosevelt, Paris 8°. ) 

10-15. Society of American Bacteriolo- 
gists, St. Louis, Mo. (E. M. Foster, Univ. 
of Wisconsin, Madison 6.) 

10-14, American Soc. of Maxillofacial 
Surgeons, Chicago, Ill. (O. H. Stuteville, 
700 N. Michigan, Chicago 11.) 

11-13. Instrumentation and Computa- 
tion in Process Development and Plant 
Design, symp., London, England. (Insti- 
tute of Chemical Engineers, 16, Belgrave 
Sq., London, S.W.1.) 

11-13. Microwave Theory and Tech- 
niques, natl. symp., Boston, Mass. (H. 
Pratt, Inst. of Radio Engineers, 1 E. 79 
St., New York 21.) 

11-13. Power Instrumentation, natl. 
symp., Kansas City, Mo. (H. H. Johnson, 
Consolidated Edison Co. of New York, 
Room 1515-S, 4 Irving Pl., New York 3.) 

13-16. Human Biochemical Genetics, 
Ciba Foundation symp., London England. 
(G. E. W. Wolstenholme, Ciba Founda- 
tion, 41 Portland Pl., London, W.1.) 

14-15. Operations Research Soc. of 
America, Washington, D.C. (H. J. Miser, 
Rt. 2, Box 211, Vienna, Va.) 

14-16. Acoustical Soc. of America, Ot- 
tawa, Canada. (W. Waterfall, 335 E. 45 
St., New York 17.) 

14-17, American Acad. of Dental Medi- 
cine, 13th annual, Atlantic City, N.J. (H. 
A. Lentz, 619 Main Ave., Passaic, N.J.) 

14-16. American Assoc. of Physical 
Anthropologists, Madison, Wis. (E. E. 
Hunt, Jr., Peabody Museum, Harvard 
Univ., Cambridge 38, Mass. ) 

17-21. American Ceramic Soc., 61st 
annual, Chicago, Ill. (C. S. Pearce, ACS, 
4055 N. High St., Columbus 14, Ohio.) 

17-21, Institute of Food Technologists, 
19th annual, Philadelphia, Pa. (C. S. 
Lawrence, IFT, 176 W. Adams St., Chi- 
cago 3, Ill.) 

17-23. Antibiotics, intern. symp., 
Prague, Czechoslovakia. (M. Hermansky, 
Antibiotics Research Inst., Roztoky near 
Prague, Czechoslovakia. ) 

17-23. Mass Spectrometry, 7th, Los 
Angeles, Calif. (A. G. Sharkey, Jr., U.S. 
Bureau of Mines, 4800 Forbes Ave., Pitts- 
burgh 13, Pa.) 
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*No. 24268 Beckman line-operated 
DU Spectrophotometer, complete 
with photo-multiplier, dual source 
unit, pair of silica cells. $2995.00 

Will keeps your lab 

equipment performing 

Whether you purchase a spectrophotometer, a pH meter, a 

microscope, or any other instrument from Will, you can be 

sure that an experienced Will technician is ready to keep it 

in top working order. 
At each supply and service center, Will maintains a staff 

of factory-trained experts and complete facilities for the 

repair of Beckman, Coleman, Spinco and other electronic 

devices. At Rochester, there’s a Will service center for 

renovating your microscopes, too. 
Throughout the Eastern U.S., Will specialists are ready 

to render prompt and effective emergency service, when- 

ever you may need it. Periodic maintenance of Will- 

supplied apparatus is always available at reasonable cost 

... and major overhauls are handled efficiently and with- 

out delay. 
The next time you invest in complicated and costly appa- 

ratus, be sure that the finest local service is behind it. It’s 

easy to do! Just order from Will! 

A progressive past ... .. a progressive future 

Wil - GORPORATION oo. 
& and subsidiaries Specialists in _ 

- Scientific Supply 

ROCHESTER 3,N.¥. + ATLANTA1,GA. + NEW YORK 52,N.Y. + BALTIMORE 24, MD. 

BUFFALO 5,N.Y. » SO. CHARLESTON 3, W. VA. 
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IS YOUR GUESS WORTH $100? 

. sae cial 
SCALER 

RATEMETER 

SERIES 

COMBINATION 

No. 222 

In January, 1959 this standard production model 

single channel analyzer, selected at random, was 

placed in operation. Since that time it has been 

counting the 0.662 mev gamma of Cs”. HOW LONG 

WILL IT OPERATE WITHOUT A FAILURE OF ANY 

COMPONENT INCLUDING VACUUM TUBES? 

$100 Prize for the Closest Guess 

EASY .. . Just put your guess, name and company 

address on the back of a post card and mail it now. 

Contest is open to anyone. . . your colleagues may 

enter. Entries are limited to one per person. 

There will be only one winner. In case of 
ties, eacliest postmark will determine winner. 
Entries become property of Nuclear-Elec- 
tronics Corporation and must be received 
before April 11, 1959. Decision of the judges 
is final, Employees and representatives of 
Nuclear-Electronics Corporation are excluded. 

WRITE “New Catalog” on post 

& card to receive your copy 

which describes this and other 

instruments. 

Pa UCLEAR 

| S| LECTRONICS 

CORPORATION 

2925 N. BROAD ST., PHILADELPHIA 32, PA.e BALDWIN 6-2300 
Export Representatives: AD. AURIEMA, INC., New York 

P.S. See us at the Atom Fair, April 6-10 

Cleveland Public Auditorium 

Booth #701 

520 

Equipment 

The information reported here is obtained 
from manufacturers and from other sources con- 
sidered to be reliable, and it reflects the claims of 
the manufacturer or other source. Neither Science 
nor the writer assumes responsibility for the accu- 
racy of the information. A coupon for use in mak- 
ing inquiries concerning the items listed is included 
in the postcard insert. 

® RADAR TARGET SIMULATOR for X-band 
radar provides a delayed target to a 
pulse radar at its microwave frequency. 
The target pulse is locked to the radar 
frequency by an automatic frequency 
control loop. Power output is adjust- 
able from — 10 to — 80 dbm. Target ve- 
locities up to 5000 ft/sec, acceleration 
up to 30 g, and ranges up to 30 mi are 
available. (Remanco, Inc., Dept. 626) 

™ PRESSURE-GAGE PROTECTOR is designed 
to protect such pressure-measuring de- 
vices as manometers, draft gages, pres- 
sure switches, and low-pressure trans- 
ducers. The device will reopen after seal- 
ing at 2 percent below the cut-off point. 
Four ranges are available, covering pres- 
sures from — 15 to +85 lb/in.? (gage). 
(Industrial Engineering Corporation, 
Dept. 632) 

"TELEVISION CAMERA for industrial ap- 
plications automatically accommodates 
a light range of 120 to 1, equivalent to 
adjustment from f/1.5 to f/16, with 50 
percent change in output level. Beam, 
target, and electrical focus circuits are 
also automatically adjusted to optimum 
values. Dimensions are 634 by 5% by 
11 3/16 in.; weight is 10 lb. (Thompson 
Products Inc., Dept. 633) 

™ DIGITAL VOLT-OHMMETER provides four 
switchable bipolar voltage ranges from 
1 to 1000 v and four switchable resist- 
ance ranges from 1 to 1000 kohm. Polar- 
ity is automatically detected and indi- 
cated, and the decimal point is auto- 
matically indicated. Transistor circuitry, 
with no moving parts, is used. Reading 
time is less than 10 msec. Voltage ac- 
curacy is better than +0.1 percent for 
d-c and better than +0.25 percent for 
a-c. Accuracy of resistance measurement 
is within + 0.25 percent of range. Meas- 
urement may be triggered at a rate up 
to 100 per second or may be controlled 
by pushbutton. Indication is in line and 
in plane. The instrument can drive print- 
ers, punches, and memory storage units. 
(Epsco, Inc., Dept. 635) 

™ PROJECTION COMPARATOR for work in 
the 3 to 20x magnification range pro- 
vides up to 3 in. of field coverage on the 
subject at one time. The optical system 
of the instrument is completely contained 
within the body of the unit. Observations 
may be made in ordinary light. (Stocker 
& Yale Inc., Dept. 648) 
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® POTENTIOMETER LINEARITY TESTER eval- 
uates the linearity of 1-, 3-, and 10-turn 
potentiometers. The device includes 
power supply, test voltage supplies, d-c 
amplifier, master potentiometer, and 
angular-position scale. Connections are 
provided for recording the data. For 
production testing, the unit will stop 
automatically when nonlinearity exceeds 
a preselected tolerance and will indicate 
percentage deviation from linearity on 
a panel meter. (Boller and Chivens, 
Inc., Dept. 656) 

® PRESSURE-TO-FREQUENCY TRANSDUCER 
is basically a variable inductance trans- 
ducer in which the transducer coil is part 
of an integral oscillator tank circuit. 
Variation of the coil inductance caused 
by pressure acting on a diaphragm causes 
the oscillator frequency to vary from the 
pretuned value. Repeatability is + 1 per- 
cent or better. Any of the 18 telemeter- 
ing channel frequencies from 400 cy to 
70 kcy/sec may be used. (Datron Elec- 
tronics, Dept. 641) 

® HIGH-TEMPERATURE FURNACE provides 
temperatures to 3000°F. The resistance 
of the heating element used does not 
change with use; hence new and used 
elements may be connected in parallel 
or series. Standard models include a con- 
troller, platinum-rhodium thermocouple, 
and a transformer. Tube and box types 
are available. (Lucifer Furnaces Inc., 
Dept. 642) 

SAMPLE APPLICATOR for paper chroma- 
tography accepts paper sheets up to 
18% by 22% in. A stream of air of ad- 
justable temperature impinges on the 
under side of the paper for rapid dry- 
ing. A pipette bracket pivots on a mov- 
ing carriage so that vertical and hori- 
zontal positions of the pipette are con- 
veniently controlled. The working area 
at the line of origin on the paper is back- 
lighted. (Research Specialties Co., Dept. 
645) 

"MICROWAVE ABSORBER material is sup- 
plied as wet sand that is to be packed in 
place and cured with heat to a rigid 
absorber body. Three different bulk re- 
sistivities are available. Curing is accom- 
plished at 300°F. (Emerson & Cuming, 
Inc., Dept. 640) 

"COLORIMETRIC ANALYZER automatically 
monitors chemical properties such as 
pH, water hardness, chlorine and phos- 
phate concentration, and others. Sample 
liquid enters a metering chamber by 
gravity feed, and a measured volume is 
siphoned into a reaction chamber. At 
the same time a precise volume of re- 
agent is added to the chamber, and the 
combined mixture is siphoned again into 
a lighted optical cell. Here the color may 
be compared with color standards or 
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PORTABLE LABORATORY 

In recent years, semi-micro techniques have gained increased popularity, par- 
ticularly in the analytical and organic fields. To meet the growing demand for 
a standard set of apparatus incorporating interchangeable joints. ‘‘Quickfit’’ 
has been developed for the research worker or student for whom it provides a 
very useful nucleus of apparatus. 
All flasks are pear-shaped, the most effective form when liquids are evaporated 
down to a small bulk, bumping being eliminated in most cases. Heat-sensitive 
materials are heated under favorable conditions and decomposition is reduced to 
a minimum because the surface area of the liquid is small in proportion to 
its volume. Even at small volumes, the surface area exposed to the glass is 
relatively small. Any micro-burner—electric heater—or common Bunsen burner 
may be used as the source of heat. 
The apparatus is conveniently mounted on both sides of a board 28” x 16” x 8” and 
weighs only 14 pounds complete with the glassware. In this compact form, it 
is ideally suited for demonstrations as the assemblies are always kept 
together, ready assembled. When not in use, the entire set takes up only a 
small amount of storage space—in fact, the set is a complete organic labora- 
tory in miniature. It may easily be carried in the back of a car as a 
travelling laboratory. 
The base has a chemical and heat-resistant plastic top and includes 2 drawers 
for storage of spare parts, filter papers, etc. There are 3 built-in test tube 

BACK VIEW 

ASSEMBLIES SUPPLIED IN 
PORTABLE LABORATORY 

Willstatter Filter (2) » Schwinger 
Filter * Separation * Ice Bath > 
Water Bath + Reflux + Reflux 
with Addition of Reactants + 
Melting Point Apparatus + Ex- 
traction + Distillation * Steam 
Distillation * Fractional Distilla- 
tion * Vacuum Distillation 

STANDARD SCIENTIFIC 

 Seapepely Corp sievsiirns 

racks to accommodate reagents. The condenser jackets 
are rubbered together in series and the apparatus is 
supplied completely assembled so that only one con- 
nection to water supply and drain has to be made. 
For transport, the thermometers and receiver tubes 
are dismantled and packed in the drawers. 

Cat. No. S-71675 “Quickfit” semi- 
micro portable laboratory, consisting of 
fourteen assemblies of apparatus 
mounted on a board Each $175.00 

FRONT VIEW 

LABORATORY 
APPARATUS 
REAGENTS 
AN! 
CHEMICALS 



GLASS ABSORPTION 

KLETT 
made 

CELLS “, 

SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 

Klett Manufacturing Co. 
179 East 87 Street, New York, New York 

A MICRO SYRINGE/BURETTE 

Graduated In Units Of 0.0001 mi. 

B_ Volume of liquid delivered is 
precisely measured with 

a micrometer — down to 

0.0001 ml. 

Total capacity 0.25 ml. 

Volume setting can be maintained 

for repeated deliveries of 

identical volumes. 

Quickly converted from 

micro-syringe to micro-burette. 

Teflon, glass, and stainless 

steel construction. 

Write for Brochure SM 

CALIFORNIA LABORATORY EQUIPMENT CO. 
98 Rincon Road ° Berkeley 7, California 

DIRECT DRIVE STIRRER FOR 

THE MAJORITY OF A 

LABORATORY'S 

STIRRING 

OPERATIONS! 

e Agitates 5 gallons of 
water thoroughly and 
continually 

}e Several of these can 
be used in place of 
multiple stirring units 

e Inexpensive yet com- 
pletely reliable 

Model 7605 

SPECIFICATIONS: $27.00 
@ Sturdy Bodine Be wound motor with bronze sleeve type 

bearings, 1/100 
@ Rheostat Speed Controt to = RPM. 
@ True running chuck 4” rod 
@ Support rod—5”. 
@ Weight 3 pounds. 
@ 110 Volts AC-DC. 
@ Stainless Steel mounting rod. 
@ Continuous duty. 
@ Can be mounted to any laboratory support with ordinary 

clamp holders. 
7608 S—Paddle, stainless steel, 4” shaft diameter, 10” 

long, with 2”, three bladed propeller. $2.00 
WRITE TODAY FOR THE NEW PALO PLASTIC CATALOG PA-81 

i e A L - LABORATORY SUPPLIES, Inc. 

RELIABILITY is a must 

when tissue culture research 

demands special serums 

Tissue culture laboratories throughout 
the nation find the imperative ingredient... 
reliability ...at Colorado Serum Co. 

Thirty-five years of serum production experience 
and constant research are embodied in every product. 
To insure the highest quality in a wide selection 
of animal bloods and serums, Colorado Serum Co. 
maintains a variety of fine animals. 

Order with confidence from Colorado 
Serum Co. 

WRITE FOR Jam 
FREE CATALOG M4 

TODAY aaa 
No salesman 

will call 

COLORADO |:| SERUM CO. 

Laboratory and General Office PEAK OF QUALITY 
4950 York Street— Denver 16, Colorado—MAin 3-5373 
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monitored by a photocell. Accuracy of 
measurement of pH, for example, may 
be +0.5 pH unit with proper selection 
of indicators. (Florida Instrument Co., 
Dept. 653) 

§NEUTRON COUNTER is enclosed in 
an 8-in.-diameter paraffin-filled cylinder 
which moderates fast neutrons and dis- 
criminates against thermal neutrons. A 
concentric 15-in. diameter shield atten- 
uates fast neutrons from the side. Ratio 
of front sensitivity to side sensitivity is 2 
to 1 for 4.5-Mev neutrons. Detection 
efficiency is essentially independent of 
neutron energy from 50 kev to 5.0 Mev. 
Electronic components include a linear 
amplifier «vith pulse-level discriminator, 
a cour'-rite meter with eight ranges 
from 20 to 10,000 count/sec, a three- 
decade scaler, and a four-digit register. 
(Tullamore Electronics Laboratory, 
Dept. 651) 

"SECTION-PROFILE PROJECTOR permits in- 
spection of turbine blade sections and 
the like. Two mercury-vapor lamps illu- 
minate the two sides of the blade with 
a bright line of light. The line of light is 
viewed by two lens systems. The blade 
section contour appears on the screen as 
a dark image outlined by a bright band 
of light. The projector will inspect work 
up to 16 in. long, with 24-in. chord and 
45 deg or more twist. Dimensions can 

® NEUTRON GENERATOR is a portable, self- 
contained unit in which neutrons are 
produced by the D-T reaction at a con- 
trolled rate up to a maximum of 108 per 
second. Essentially monoenergetic 14- 
Mev neutrons are produced. Compo- 
nents of the equipment are a neutron 
source tube, power supplies, and a con- 
trol unit. The source tube is a small ac- 
celerator tube connected by a 16-ft cable 
to the high-voltage supply. Maximum 
ambient temperature is 35°C. Power re- 
quirement is 115 v, 60 cy/sec, 5 amp. 
(Schlumberger Well Surveying Corpora- 
tion, Dept. 650) 

® AUTOMATIC ANALYZER performs auto- 
matically each step of a chemical analy- 
sis usually performed manually. Steps 
such as measuring, mixing, purifying, 
processing, comparing, and recording are 
integrated into a continuous flow sys- 
tem. The system is capable of single- or 
multiple-component determinations in- 
cluding cyanides, sulfur dioxide, silica, 
phosphates, iron, chlorides, copper sul- 
fate, ammonia, sugar, and aluminum. 
Traces down to parts per 10° are said to 
be determined with accuracy +1 per- 
cent. (Technicon Controls Inc., Dept. 
658) 

JosHua STERN 
National Bureau of Standards, 
Washington, D.C. 

(Continued from page 438) 
sponsible for German war policy. These 
men expected an early decision of the 
war, even in 1942, and any major pro- 
ject which did not promise quick returns 
was specifically forbidden. To obtain the 
necessary support, the experts would 
have been obliged to promise early re- 
sults, knowing that these promises could 
not be kept. Faced with this situation, 
the experts did not attempt to advocate 
with the supreme command a great in- 
dustrial effort for the production of 
atomic bombs. 

“From the very beginning, German 
physicists had consciously striven to keep 
control of the project, and had used their 
influence as experts to direct the work 
into the channels which have been 
mapped in the foregoing report. In the 
upshot they were spared the decision as 
to whether or not they should aim at 
producing atomic bombs. The circum- 
stances shaping policy in the critical year 
of 1942 guided their work automatically 
towards the problem of the utilization 
of nuclear energy in prime movers.” 

In view of these excerpts, Jungk’s rep- 
resentation of a humanitarian reluctance 
of German physicists to develop nuclear 
weapons appears to be an afterthought. 

WiiuaM G. ScHLECHT 
1851 Columbia Road, NW, 
Washington, D.C. 

—— | be measured to + 0.0005 in. and twist to 
+5 min. (Eastman Kodak Co., Dept. 

: 657) 

‘ "HIGH-SPEED CAMERA operates at an PRINTING COU NTERS 

upper rate of 25,000 16-mm frames/sec. FOR POSITIVE, ERROR-PROOF COUNT RECORDING 
Framing rate is indicated continually on 
a built-in meter. Exposure times are ad- 
justable between 1 and 5 usec, and total 

st writing time is 9 msec at the maximum 
rated speed. The camera measures 12 in. 
in diameter by 10 in. long. Weight is 28 
lb. (Beckman & Whitley, Inc., Dept. 
637) 

R ats Model F272 
"TRITIATED TARGET consists of a titanium 
coating approximately 0.7 uw thick con- __ le re 
taining 1 c of tritium per square inch. 
The films are on 2-mill thick stainless 
steel or molybdenum. The material pro- 

| duces ion currents greater than 10-7 | «ad j : 7 * ‘ : : @ A completely machined instrument with 
amp/in.? in air. Absolute desorption A STARON, APR parts subject to wear of case hardened 
rate is less than 0.1 wc/c day. (Radia- ACCURATE AND LONG-SERVICE | steel, hard chrome plated. 
ti - \ 3 ! | @ Exclusive parallel printing and visual ion Research Corp., Dept. 638) INSTRUMENT. .. COUNTING registers yield count accumulation 

, AND PRINTING ELECTRICALLY | instantly and continuously. 
= "clock Motor for d-c operation pro- @ Printing and resetting to zero 

. , WITH A ang fe vides accuracy of 1 in 20,000 in a 24- ON TAPE OR CARD, W simultaneously, or separately. 
. . AUTOMATIC RESET TO ZERO @ Counting rate 5 per sec. Reset and hour period. Instantaneous speed is ac- | print 1 sec. For 110 VAC or 12 and 

curate to 1 in 3600. Power input is ap- | 24 VDC operation. 
proximately 900 ww. Power is supplied | — @ The finest instrument of its class — 

: from mercury batteries which will oper- ice comune a 

a snotor fon. saaee Shae ©. peat: Fhe MANUFACTURERS OF THE MOST COMPLETE LINE OF COUNTING DEVICES IN THE WORLD! 
output shaft rotates at 2.4 rev/min. — pre ae ; 
Operating temperature range is 20° to ; PRESIN co 2014 BROADWAY Write for our new catalog today 
110°F, (Park Products Co., Inc., Dept. @ SANTA MONICA, CALI, 

; 654) = 
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"SCIENTISTS 

and ENGINEERS 
Dynamic new subsidiary 
of Ford Motor Company 
is now in initial stages of 
expanding military and 
commercial programs. 

Positions are at ASI’s 
interim Glendale facility 
and will also be at ASI’s 
new Research Center now 
under construction at 
Newport Beach in South- 
ern California. Work in an 
intellectual environment 
as stimulating as the lo- 
cations are ideal—close to 
most of So. California’s 
cultural, educational, and 
recreational centers. 
Outstanding growth op- 

portunities for qualified 
engineers and scientists 
are open in following 
fields: 
OFFICE OF ADVANCED RESEARCH 

THEORETICAL RESEARCH— 
Hydrodynamic and radia- 
tion processes in tenuous 
gases at very high tem- 
peratures, ionization pro- 
duced by soft X-radiation, 
hydrodynamics of solids 
at high pressures includ- 
ing studies of equations of 
state, infrared properties 
of the atmosphere and of 
hot gases, conversion of 
chemical energy into 
sound and the condensa- 
tion rate of supersatu- 
rated vapors. Theoretical 
physicists are needed to 
work in these fields. Spe- 
cific experience is not nec- 
essary. However, a gen- 
eral background in theo- 
retical and mathematical 
physics is required. 
You are invited to address 
inquiries to M. H. Johnson, 
Advanced Research Staff at our 
Glendale, California address. 
Other unusual oe 
are open for qualified engi- 
neers and scientists in the 
following areas: 
SPACE TECHNOLOGY 
DIVISION 
Astrodynamics « Space En- 
vironment ° Theoretical 
Physics * Electronics « Radar 
+ Information Links « Auto- 
matic Controls « Mathematics 
* Combustion « Materials + 
Aerochemistry & Propulsion 
COMPUTER DIVISION 
Input-Output Equipment 
Storage Units « 
+ Display Devices 
TACTICAL WEAPON 
SYSTEMS DIVISION 
« Aerodynamics 
* Blectro-optics 
¢« Guidance and control 
Qualified applicants for the 
above three divisions are invited 
. a resumes and inquiries to 

K. A. Dunn, 1234 Air Way, 
Bldg ‘16, Glendale, California. 
Phone CHapman 5-6651. 

AERONUTRONIC STSTEMS, INC. 
a subsidiary of 

FORD MOTOR COMPANY 
NEWPORT BEACH, GLENDALE, 

SANTA ANA AND MAYWOOD, CALIF. 

Prin 

Federal Recruiting of 

Research Scientists 

The news article “Young research 
workers sought for Washington area 
laboratories” [Science 128, 1614 (1958) ] 
stated that because of the great “need 
for productive and creative research per- 
sonnel” the Civil Service Commission is 
seeking “more than 200 of the country’s 
most capable young men and women.” 
Although not explicitly stated in the ar- 
ticle, it is clear from the Civil Service 
grades involved that this search is de- 
signed to attract those holding a bache- 
lor’s degree. 

Because I do not feel that the bache- 
lor’s degree offers sufficient preparation 
for these capable people to make the 
best use of their talents in scientific re- 
search, I believe that it would be better 
both for the young people involved and 
for our nation if the “country’s most 
capable young men and women” were to 
engage in full-time graduate study before 
accepting career employment in research. 
Surely these highly talented people can 
obtain scholarship and other financial 
assistance, if needed, to enable them to 
continue their studies. 

In the past, the Federal Government 
has often hired research scientists by 
methods which have proven successful 
for hiring clerk-typists. The results from 
these methods have not always been satis- 
factory, so now, in the guise of “a new 
approach,” research scientists are to be 
recruited by methods (“Research Sci- 
entist Examination”) which have proven 
successful for hiring administrators 
(“Management Internship Examina- 
tion”). Although this is indeed a step 
forward, it is still apparent that the Civil 
Service Commission does not recognize 
the need to hire research scientists by 
methods tailored to the specific problems 
involved. 

The normal time to start a_profes- 
sional career in government service is 
after the award of the bachelor’s degree. 
Apparently the Civil Service Commission 
feels that the start of a research scien- 
tist’s career in the Government should 
also be at the bachelor-degree level and 
has planned its recruiting program ac- 
cordingly. Clearly, it is not understood 
by the Civil Service Commission that a 
longer period of academic training is 
normally required by high-quality re- 
search scientists than by managers and 
administrators. 

I suggest that “‘a new approach to the 
problem of recruiting . . . productive and 
creative research personnel” would be 
for the Civil Service Commission to ac- 
tively seek to identify and attract into 
government employment the more prom- 
ising young men and women who have 
recently received their advanced degrees, 
especially at the Ph.D. level. 

ARNOLD PRosTAK 
Ann Arbor, Michigan 

NEW OPPORTUNITIES 

IN RESEARCH .. . 
Expanding pharmaceutical company 

initiating a broadened and accelerated 
research program offers excellent oppor- 
tunities in basic research for: 

Senior Research Pharmacologist— 
Ph.D. with training or interest in cardio- 
vascular research to supervise acute and 
chronic cardiovascular screening programs 
and study potential cardiovascular com- 
pounds including in vitro and in vivo 
testing. 

Senior Research Pharmacologist— 
Ph.D. with general pharmacology training 
and experience to direct screening pro- 
gram, plan and develop specialized phar- 
macologic experiments and new testing 
methods. 
Parasitologist—B.S. or M.S. with train- 

ing and/or experience in parasitology and 
good background in parasitic protozoology 
and helminthology to assist in problems 
concerning devel of « 
in both human and veterinary field. 

Virology—M.S. with virology or tissue 
culture training or B.S. with several years 
virology, immunology or tissue culture ex- 
perience to assist in problems concerning 
human and animal virus infection and im- 
munology. 
Bacteriologist—B.S. bacteriology train- 

ing essential to perform in vitro screen- 
ing procedures with chemotherapeutic 
agents. 

Senior Research Biochemist—Ph.D. 
with strong organic chemistry background 
to study bio-chemical transformation of 
drugs, especially their fate in animal 
metabolism. 
Biochemist—B.S. with chemistry major, 

biology minor, to assist in biochemical in- 
vestigations relating to drug mode of ac- 
tion. Work involves small animal experi- 
mentation and analytical biochemistry. 

... AND 

MEDICAL WRITING, 

ABSTRACTING: 

SCIENTIFIC INFORMATION 
Senior Medical Editor—B.S. or ad- 

vanced degree graduate with training in 
basic medical sciences and experience in 
editing, abstracting and writing to edit 
technical manuscripts for publication and 
write material for manuscripts and bro- 
chures. 

Senior Information Scientist— 
Ph.D. with training in one or more Bio- 
logical Sciences to screen and abstract 
unpublished scientific information, to de- 
velop and utilize coding processes in 
correlation of research data and to 
conduct liaison among Scientific Staff. 

Translator-Scanner—B.§. with ad- 
vanced biology, chemistry, medical sci- 
ences training and knowledge of several 
languages to scan current medical and 
other scientific periodicals and translate 
scientific information. 

Company is located in small, progres- 
sive community in semi-rural area of 
central New York State. Modern labora- 
tories, complete benefit program. 
We will welcome your writing to us. 

Please forward résumé to: 
Personnel Director 
Eaton Laboratories Division 
The Norwich Pharmacal Co. 
Norwich, New York 
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PERSONNEL PLACEMENT 

CLASSIFIED: 25¢ per word, minimum 
charge .25. Use of Box Number 
counts as 10 additional words. Pay- 
ment in advance is required. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below—no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 

Single insertion 
13 times in 1 year 
26 times in 1 year 23.00 per inch 
52 times in 1 year 22.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 
Science 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 

$26.00 per inch 
24.00 per inch 

VOL. 123 

Hii POSETIONS WANTED iii 
Biochemist, Ph.D.; minor in physical chem- 
istry; basic course in radioisotopes; 6 years’ 
teaching and assistant director of laboratories, 
700-bed hospital. Medical Bureau, Burneice Lar- 
son, Director, 900 North Michigan, Chicnae. 

Ph.D. in Physiology, 1928; 10 years of pure re- 
search, 6 years of teaching and department ad- 
ministration, 14 years of industrial research and 
administration. Desires academic position. Box 
36, SCIENCE. 
Ph.D. Zoology; primary interest and training in 
cell physiology and biochemistry. Desires re- 
search position. Box 33, SCIENCE. 2/27 
Zoologist-Physiologist; 10 years of university 
teaching and research, numerous publications. 
Desires relocation with research opportunity ; 
prefer West or Northeast. Box 35, a 

\iil\|| POSITIONS OPEN \j\\\\\ll 
Assistantships and Fellowships, research and 
teaching, in microbiology. Specialized research 
in virology, pathogenfc, physiology, industrial, 
soil, food and dairy microbiology. Salary $1200 
to $1700 for 9 months; $1800 to $3000 for 12 
months. Write to Department of Bacteriology, 
Oregon State College, Corvallis, Oregon. 

2/20, 27; 3/6 

Assistant or Associate Professor to develop a 
curriculum in electrical engineering and eventu- 
ally be chairman, in a private engineering school 
in northern California college. Send detailed 
résumé, references, recent photo, state salary to 
Box 39, SCIENCE. 2787536; 13 

The University of Alberta invites applications 
for a position in the Department of Animal Sci- 
ence as Assistant Professor. The starting salary 
will be between $6000 and $7700 according to 
qualifications and experience; excellent prospects 
for advancement. Postgraduate education equiv- 
alent to the Ph.D. is required. Duties, to com- 
mence between 1 May and 1 September 1959, 
include research in fundamental and applied 
nutrition with dairy cattle, teaching, and limited 
extension work, 

Applications, accompanied by a recent photo- 
graph and giving age, nationality, and other per- 
sonal information; academic qualifications and 
experience; list of publications and names and 
addresses of three references, should be ad- 
dressed to the Head, Department of Animal Sci- 
ence, University of Alberta, Edmonton, Alberta. 
Closing date: 15 April 1959. 2/27; 3/13 

Associate Professor of Pharmacology. The Uni- 
versity of Alberta invites applications for the 
Position of associate professor of pharmacology, 
effective not later than 1 September 1959, at a 
minimum salary of $8000 per annum, with an- 
nual increments. Duties include undergraduate 
and graduate teaching and a program of research. 
Applicants possessing a medical degree, in addi- 
tion to qualifications in pharmacology, will be 
given preference. Applications for this position 
should include a recent photograph or snapshot, 
a curriculum vitae, and the names of three ref- 
erences, and should be sent to the Dean of Medi- 
cine, University of Alberta, Edmonton, Alberta 
Canada. x 

[IMM] Posrr1oNs OPEN | ill POStTXONS OPEN Illi 
Biochemist, Ph.D., half-time, autonomous re- 
search; half-time, supervision of well-equipped 
clinical research laboratory; $8000-$9000. Box 
32, SCIENCE. x 

Biochemist, male, M.S. or Ph.D. Special train- 
ing or experience in enzymology for research 
problem in experimental production of congenital 
abnormalities. Salary open. St. Barnabas Medi- 
cal Center, High Street, Newark, New Jersey. 

2/27; 3/6 
Biochemist, Physiologist or Biologist with strong 
biochemical interests, recent or 1959 Ph.D., de- 
sired to participate in basic research on cellu- 
lar metabolism and renal transport mechanisms. 
May Institute for Medical Research, 421 Ridge- 
way Avenue, Cincinnati 29, Ohio. 

1/16; 2/20; 3/20; 4/17 

(a) Biochemist with master’s degree or bache- 
lor’s degree plus experience; duties consist of 
assisting in supervision of chemistry department, 
600-bed hospital; East. (b) Research Biochem- 
ist, Ph.D., or one who will soon receive it; re- 
search mainly on blood coagulation; teaching 
and research opportunities; around $8000; Mid- 
west. (c) Young Biochemist to head depart- 
ment, 1l-man group expanding its activities; 
Pacific Coast. (d) Pharmacologist, Ph.D., ex- 
perienced in gastro-intestinal field; pharmaceuti- 
cal company; up to $10,500; East. (e) Pharma- 
cologist, preferably physician, to direct depart- 
ment, staff of 30 to 40; opportunity academic 
appointment; Midwest. S2-3 Medical Bureau, 
Burneice Larson, Director, 900 North Michigan, 
Chicago. xX 

Biologists. Ph.D.’s new state college, southern 
California. Prefer background in physiology, 
genetics, embryology, microbiology, or botany. 
Please send full résumé to Ralph Prator, Presi- 
dent, San Fernando Valley State College, North- 
ridge, California. 2/27 2/27 

Biologist. Microanatomist, histologist, or mor- 
phologist. Ph.D. or equivalent experience. For 
therapeutic research laboratory on animal stud- 
ies. Write fully. Box 38, SCIENCE. 

Executive Secretary, M.Sc. or Ph.D. in science; 
administrative ability; teaching experience; in- 
itiative; affable; willing to travel some. Full- 
time position implementing Junior Division pro- 
gram and programs for improvement of science 
teaching, teacher certification, science libraries, 
science-industry liaison in Ohio. Attractive sal- 
ary. Write for application form. Dr. George W. 
Burns, Secretary, Ohio Academy of Science, 
Delaware, Ohio. 2/20, 27; 3/6 

Experienced, male, not over 35 or 40 years, with 
degree in bacteriology, as supervisor of blood 
testing serum production laboratory. Unusual 
opportunity for scientific development and 
growth. Excellent salary and personnel prac- 
tices. Box 37, SCIENCE 

Information Scientists: To evaluate, abstract, 
and code scientific information. Training in bio- 
logical or medical sciences. Interest in writing 
and ability to read one or more foreign lan- 
guages useful. Abbott Laboratories, Employ- 
ment Division, North Chicago, Illinois. 

2/20, 27 

MEDICAL WRITER 

Opportunity available for young physi- 
cian in Professional Service Department 
of Medical Division. Should have ability 
and interest in medical writing. Clinical 
or laboratory experience desirable. Please 
send complete résumé to: 

Technical Employment Coordinator 
THE UPJOHN COMPANY 

Kalamazoo, Michigan 

Microbiologist, Recent Ph.D. to do research and 
teach graduate course in immunology. Interest 
in virology also desirable. Permanent position 
as assistant professor in large Catholic univer- 
sity in New York area. Box 24, aa 

20 FEBRUARY 1959 

Microbiologists. M.D. or Ph.D.; minimum of 
3 years research experience. Significant publica- 
tions essential. Openings available in the fol- 
lowing fields: clinical virology, epidemiology of 
infectious disease, biochemistry, cytology and 
cellular metaboilsm and biophysics. Research is 
conducted on an individual and/or group basis. 
Positions offer cultural and scientific opportunity 
for continued education and development. For- 
ward replies to M. H. Edelman, Personnel De- 
partment, Chas. Pfizer & Co., Inc., Terre Haute, 
Indiana. 2/13, 20 

NEW WORLD-WIDE SUMMER PLACE- 
MENT DIRECTORY, over 12,000 fascinating 
opportunities in all states, many foreign coun- 
tries. Complete verified information including 
salaries. Send $3.00 now. CRUSADE, Sci.. 
Box 99, Station G, Brooklyn 22, N. Y cow 

ORGANIC CHEMIST 
A leading pharmaceutical manufacturer 
has need for a young person under age 
30 possessing a master’s degree in organic 
chemistry and 2 to 4 years’ industrial ex- 
perience (preferred) in the field of 
organic chemistry. 
The work is interesting and varied and 
involves process and product improve- 
ment. Skill and interest in laboratory 
bench work are essential. 
The working and living conditions are ex- 
cellent. Good opportunity for advancement. 
Send résumé, all pertinent data and salary 
requirements to: 

Donald V. Vines, Personnel Manager 
Chas. Pfizer & Co., Inc. 

Groton, Connecticut 

Postdoctoral Traineeships in Metabolism and 
Nutrition. Postdoctoral traineeships in the field 
of metabolism and clinical nutrition are available 
in the Department of Biochemistry and Nutri- 
tion, University of Pittsburgh. The program is 
primarily for physicians who have had a year of 
medical residency, although those with an intern- 
ship will be considered. The stipends range from 
$6000 to $7000 per annum, and appointments 
may be made for a period of 1 to 3 years, begin- 
ning 1 July 1959. Please apply to Dr. Robert E. 
Olson, Professor and Head, Department of Bio- 
chemistry and Nutrition, Graduate School of 
Public Health, University of Pittsburgh, Pitts- 
burgh 13, Pensylvania. 

Research and Teaching Assistantships in anat- 
omy are available to qualified persons to study 
toward the Ph.D. degree. A background in bio- 
logical sciences with some chemistry is desirable. 
Stipends begin at $2400 per year. Write Head of 
Anatomy Department, College of Medicine, Uni- 
versity of Florida, Gainesville, Florida. 

2/27; 3/6; 13 

Research Assistantships in Plant and Microbial 
Biochemistry leading to M.S. and Ph.D. degrees. 
The Ph.D. program is sponsored jointly with 
the biochemistry department of the Medical 
College. Appointments available for $2100 tax- 
exempt and with free tuition. Write to Dr. D. B. 
Johnstone, Department of Agricultural Biochem- 
istry, University of Vermont, Burlington, Ver- 
mont. 2/20 

SCIENCE AND ENGINEERING AT 
ROBERT COLLEGE OF ISTANBUL 

Opportunities for qualified men in en- 
gineering, mathematics, physics and chem- 
istry interested in combining teaching 
and consulting with opportunity to live 
and travel in vital area. Development pro- 
gram is in effect to strengthen staff, 
modernize undergraduate curricula, in- 
augurate graduate program, construct new 
science and engineering building, pre- 
pare engineers for the industrial and 
technologica: development of Turkey and 
the Middle East. 

Address inquiries to Dr. Duncan S. Bal- 
lantine, President, or Dean Howard P. 
Hall of the College of Engineering at 
Robert College, Bebek P.K. 8, Istanbul, 
Turkey with copy to the Near East Col- 
lege Association, 40 Worth Street, New 
York 13, New York. 

(Continued on page 526) 
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iil] POSITIONS OPEN |i 
Research Assistants with either the Master of 
Arts Degree or equivalent experience or the 
Bachelor of Arts Degree for interesting work in 
isotope, biology, biochemistry, or clinical labora- 
tories doing cancer research. Graduate instruc- 
tion available depending upon qualifications. 
itcase submit credentials to Personnel Manager, 
The University of Texas, M. D. Anderson Hos- 
pital & Tumor Institute, Texas Medical Center, 
Houston, Texas. 2 

SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS urgently needed for posi- 
tions it: many states and foreign lands. Monthly 
non-fee placement journal since 1952 gives com- 
plete job data, salaries. Members’ qualifications 
and vacancies listed free. 1 issue, $1.00. Yearly 
(12 issues) membership, $5.00. CRUSADE, 
SCI., Box 99, Station G, Brooklyn 22, N.Y. ew 

Teaching Assistanships available to qualified 
Ph.D. candidates. Stipend $2400 for 9 hours per 
week of laboratory instruction throughout the 
academic session beginning 1 September. Mail 
applications or inquiries to Prof. H. B. Collier, 
Department of Biochemistry, University of Al- 
berta, Edmonton, Canada. 2 

University of Kansas, Graduate Teaching and 
Research Assistantships in Anatomy. Applica- 
tions are invited from well-qualified students who 
wish to work toward the M.A. or Ph.D. degrees 
for positions as assistants in teaching and re- 
search. Stipends, depending on experience and 
training, will average $200 per month for either 
a 9- or 12-months’ appointment. Studies are of- 
fered in the following fields: morphology (human 
and comparative); neurology (experimental and 
comparative) ; anatomical and physiological basis 
of behavior; reproductive physiology; experi- 
mental and chemical embryology; cytochemistry 
and histochemistry. For further information write 
to Paul G. Roofe, Chairman, Department of 
Anatomy, University of Kansas, ‘ awrence, 
Kansas. 2/13, 20 

VIROLOGIST 

An expanding Midwest pharmaceutical 
company needs a Ph.D. virologist to join 
existing virology group whose major in- 
terest is chemotherapy. Some postdoc- 
toral or equivalent experience desired. 
Present group has biochemical and bio- 
physical support within it and can draw 
on pathologists. Write stating back- 
ground and experience to 

Technical Employment 
Coordinator 

THE UPJOHN COMPANY 
Kalamazoo, Michigan 

iil FELLOWSEEPs |i 

Biologists. Teaching fellowships available in 
1959-60 for male college graduates in small 
New England liberal arts college for men; 
$3200. Box 34, SCIENCE. xX 

Postdoctoral Traineeship in Neuroanatomy. Can- 
didates holding the Ph.D. or M.D. degree will 
be considered for fellowships for a period of at 
least 1 year. Opportunities are available for 
course work in basic neurological sciences and 
research training in: (1) histochemistry, (2) 
degeneration and regeneration of neural tissue, 
(3) comparative neurology, (4) experimental 
neurology, (5) tissue culture, and (6) electron 
microscopic structure of sensory receptors, 
neural tissue, and muscle. Stipends begin at 
$4500 per year plus dependent allowances, For 
additional information write Dr. Malcolm B. 
Carpenter, College of Physicians and Surgeons, 
Columbia University, 630 West 168 Street, New 
York 32, N.Y. x 

iii SCHOLARSEHAPS lll 
TISSUE CULTURE COURSE. The annual 
course in Principles and Techniques of Tissue 
Cuture sponsored by the Tissue Culture Asso- 
ciation will be given at the University of Colo- 
rado Medical Center, Denver, 6-31 July 1959. 
A limited number of participants (postdoctoral 
research workers and teachecrs) can be admit- 
ted. The course will be directed by Dr. John 
Paul of Glasgow University. For further infor- 
mation and application forms, address Dr. Mary 
S. Parshley, College of Physicians and Surgeons, 
630 West 168 Street, New York 32, New Vork. 
Tuition $100. Deadline for application, April 1, 
1959, 2/20 

BOOKS + SERVICES > 
The MARKET PLACE 

SUPPLIES - EQUIPMENT 

DISPLAY: Rates listed below—no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 

Single insertion $26.00 per inch 
24.00 per inch 13 times in 1 year 

26 times in 1 year 23.00 per inch 
52 times in 1 year 22.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

|| SUPPLIES AND EQUIPMENT |jjj 

SWISS MICE 

FA Rds 
GERMANTOWN NEW YORK 

Do You Need: 

Cellex Cellulose Ion 

Exchangers? 
(For fractionation of proteins, nucleic acids, and enzymes) 

ASK FOR PRICE LIST SCX 

Ei) Caboratorces 
32nd & GRIFFIN AVE. » RICHMOND, CALIFORNIA 

MICE 
C.F.1 1.C.R DESCENDANTS 

GREEN HILLS FARM 
White Sulphur Springs, New York 

Tel.: Liberty 25-M2 Robert Mitchell 

ANIMAL CAGES and 

ACCESSORY EQUIPMENT 

BUY DIRECT FROM MANUFACTURER 

SHIPMENT OF STANDARD ITEMS 
FROM STOCK 

HOELTGE BROS., Inc. 
1919 Gest St. Cincinnati 4, Ohio 

Write for Illustrated Catalog 
SERVICE SINCE 1856 

|Rats from the Wistar Strain| 
n 
J e 
«| Laboratory Animals 
3 since 1929 
3 ALBINO FARMS, PO Box 331 
oO RED BANK, NEW JERSEY 

| 

sioj}swe ET 

Swiss Mice — Albino Rabbits | 
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||| SUPPLIES AND EQUIPMENT jj 

Sprague-Dawley, Inc. 
Pioneers in the development of the 

standard laboratory rat. 

Sprague-Dawley, Inc. 
P.O. Box 2071, Madison 5, Wisconsin 

Phone: CEdar 3-5318 

albino 
From the hand of the veterinarian 

to research, 

HYPOPHYSECTPDMIZED RATS 

* CHARLES RIVER CD (Caesarean-derived) 
* CHARLES RIVER SD (Sprague-Dawley 

escendants ) 
* CHARLES RIVER W_ (Wistar descendants) 

THE CHARLES RIVER BREEDING LABS 
Dept. B 1093 Beacon St. Brookline 46, Mass. 

e HYPOPHYSECTOMIZED RATS 
Shipped to all points via Air Express 

or further information write 
HORMONE ASSAY LABORATORIES, Inc. 

8159 South Spaulding Ave., Chicago 29, Ill. 

||| PROFESSIONAL SERVICES Il 

Writing and Literature Research Service. Medical and 
biological. Material prepared for publication. In- 
dexes, bibliographies, and literature reviews. Lo- 
cated in Washington, D.C. Box 25, SCIENCE. 

||| BOOKS AND MAGAZINES HH 

Your sets and files of 
scientific journals 

are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
eriodical files you are willing to sell at high mar- 
et prices. Write Dept. A3S, CANNER’S, Inc. 

Boston 20, Massachusetts 

FLUORIDATION AS A 

PUBLIC HEALTH MEASURE 
Editor: James H. Shaw 

Price $4.50, AAAS Members’ prepaid 
order price $4.00 

240 pp., 24 illus., index, clothbound, 1954 
This volume offers a comprehensive con- 
sideration of the present knowledge of the 
relation of fluoride ingestion to human 
health. The eminent qualifications of each 
of the 21 authors should inspire confidence 
in the unbiased authenticity of the contents. 

AAAS 
1515 Mass Ave., NW, Washington 5, D.C. 

We wish to purchase 

AAAS Proceedings: 
vol. 5, 1851; vol. 13, 1859; vol. 14, 1860 

Dental Caries and Fluorine 1946 

Sex in Microorganisms 1954 

Please address your offer to 

AAAS Business Office 
1515 Mass. Ave. NW, Washington 5, D.C. 
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BARNSTEAD 

PURE WATER SPECIALISTS SINCE 1878 

eo ee ee oe rotate, 

PUREST WATER AUTOMATICALLY | 

Barnstead Full Automatic Controls for water 
stills are self-starting . . . self-flushing .. . 
self-stopping. No human attention needed. 
Automatically guarantees a steady supply 
of distilled water of highest purity. 

FOR PHARMACEUTICAL MANUFAC- 
TURERS. 300 G.P.H. PYROGEN-FREE 
WATER PRODUCED BY THIS MODEL 
$SQ-300 BARNSTEAD WATER STILL 

THE STILL YOU NEVER 
NEED CLEAN 

The NEW Barnstead Condensate Feedback 
Purifier for Barnstead Steam Heated Stills 
offers two important advantages. Produces 
distilled water of higher purity than ever be- 
fore, and completely eliminates need for 
cleaning Siill. 

BARNSTEAD “MF” SUBMICRON FIL- 
TER FOR REMOVAL OF PARTICLES 
TO 0.45 MICRON 

For either distilled or demineralized water 
. removes particulate matter which 

may cause trouble in some of the new 

DEMINERALIZERS 

DEMINERALIZED WATER AT FLOW 
RATE OF 2500 G.P.H. 

is produced by this Barnstead Model TM-6, 
Two-Bed Demineralizer. Complete pack- 
age unit, factory assembled, ready to con- 
nect to raw water supply. Also Mixed-Bed, 
Single-Bed, Two-Bed, and Four-Bed Mod- 
els. Write for catalog 127-A. 

BARNSTEAD TRANSISTOR WASHER 
FOR WASHING TRANSISTORS, DI- 
ODES, RECTIFIERS, TUBE PARTS IN 
ULTRA PURE 15,000,000 OHM 
WATER 

Faster rinsing and fewer rejects when hot, 
ultra-pure water is used in rinsing of elec- 
trical components. Barnstead Transistor 
Washer conserves thousands of gallons 
each day .. . as it repurifies the pure, hot 
water keeping it free of organic impurities 

processes in electronic and nuclear fields ert se san, aA g++ ill 
Filters out particles as small as .000016 oe en 
inches. Produces 15,000,000 ohm water in 
production quantities. 

BANTAM DEMINERALIZER (BD-1) Connects di- : D enemies acd 
Tectly to water supply. Disposable resin car- ' arns Ca 
tridge. Flow rate: 5 to 10 g.p.h. — a Ringsiviage 
PRESSURE BANTAM DEMINERALIZER (BD-2) De- 4-3100 Cit STILL & STERILIZER CO. Inc. 8-1557 
livers demineralized water under pressure. CHICAGO PHILADELPHIA 
a to 25 g.p.h. Pura-lite indicates cartridge ne SAN FRANCISCO Hey 

ange. TEmplebar 
MIXED-BED DEMINERALIZERS (MM) in capacities “soon — (0S vem 
Tanging from 50 to 2500 g.p.h. Efficient and 6-6622 1-6663 
low cost in operation. Exceptionally high 
purity. 

49 Lanesville Terrace, Forest Hills, Boston 31, Mass. 

FIRST IN PURE WATER SINCE 1878 



NOW? 

you can have the most interesting 

class in your school! 

Demonstrate complex phenomena of ® 
radioactivity easily, understandably with CC Cateptawner 

iYere’s new drama for your physics, chemistry or biology 
classes, new understanding for your students of a sub- 
ject that is so vital today .. . the why’s, what’s and how’s 
of radioactivity. 

You can get, and hold, the interest and attention of 
every student in every class, no matter how large, with the 
Classmaster. Even ‘‘the back-row gang”’ can see and under- 
stand Classmaster demonstrations, fora flashing light and 
speaker supplement the meter to indicate radioactivity. 

In addition to its use as a complete demonstration 
and teaching unit in elementary courses, college level 

students can use the Classmaster for biological tracer 
studies. Classmaster experiments provide a sound 
basis for advanced lab courses using more complex 
nuclear instrumentation. 

Don’t wait. Equip your students with the knowledge 
they need to live and function as useful citizens in this 
Atomic Age. Call this advertisement to the attention 
of your principal or board and urge immediate addition 
of this superb teaching tool. No progressive high school 
or college can afford to be without it . . . especially at 
this low, low price. 

qepemonsT eater le paoac! 

Nuclear-Chicago Model 1613A Classmaster consists of: 
A Electronic radioactivity demonstrator with meter, flashing 
light, and speaker count indicators; regulated high voltage 
power supply. Operates on usual 110-volt circuits. 
B,C and P Set of one each, lead, aluminum and card- 
board cylinders to illustrate ‘‘scatter"’ produced by beta 
radiation. 
E, F and & Set of 15 aluminum, 20 cardboard and 10 lead 
absorbers to demonstrate radiation absorption. 
H Extendable probe with sensitive thin wall Geiger counter. 
J Calibrated mounting fixture with probe clamp and slots 
for absorbers. 
K Two completely safe radium beta-gamma radioactive 
sources for measuring detector efficiency, radiation inten- 
sity, coincidence losses, geometries. 
& Instruction manual clearly outlines demonstrations and 
simple operation of Classmaster. Contains radiation theory, 
diagrams, exercises, experiments and test questions. 
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Nuclear-Chicago Model 1613A Class- 
master is available for prompt shipment Orly $194.50 
on receipt of order. Price complete as shown. Guaranteed i Year. 

For informative brochure listing experiments and demonstrations 
you can perform with Classmaster or for full information on other 
Nuclear-Chicago radiation laboratory instruments . . . scalers, 
monitors, detectors and accessories . . . write: 
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